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Preface

The U.S. Air Force is arguably the best-trained air force in the world. But this comes at a
price—initial skills training (IST) costs approximately $750 million per year. The Air Force
has a continuing interest in reducing training costs while maintaining or improving the train-
ing product. This study looks at educational approaches that would customize training to the
individual with the intent of minimizing the trainee’s time in training, focusing the training
on the trainee’s needs, and getting the trainee productive sooner, all leading to reduced costs.
The research underlying this report was sponsored by the Directorate of Plans, Programs,
and Analysis for Air Education and Training Command (AETC/A5/8/9). The research was
conducted within the Manpower, Personnel, and Training Program of RAND Project AIR
FORCE for the fiscal year 2009 study “Customized Learning for Airmen.” This report should
be of interest to Air Force leaders and staffs concerned with improving education and training,

RAND Project AIR FORCE
RAND Project AIR FORCE (PAF), a division of the RAND Corporation, is the U.S. Air

Force’s federally funded research and development center for studies and analyses. PAF pro-
vides the Air Force with independent analyses of policy alternatives affecting the development,
employment, combat readiness, and support of current and future aerospace forces. Research
is conducted in four programs: Force Modernization and Employment; Manpower, Personnel,
and Training; Resource Management; and Strategy and Doctrine.

Additional information about PAF is available on our website:

http://www.rand.org/paf/
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Summary

Background

In January 2008, Air Education and Training Command (AETC) published a white paper
entitled “On Learning: The Future of Air Force Education and Training.” Under its concept of
precision learning, AETC envisions that

Learning is customized to learner needs and abilities and delivered across a spectrum of
live, virtual and constructive means using a variety of multi-media tools and modes. Learn-
ing is tailored to learners . . . by leveraging technology to deliver knowledge when, where

and how needed. (pp. 13-14)

Around the same time, the National Academy of Engineering identified personal learn-
ing as one of 14 major challenges of the 21st century. And in February 2009, AETC/A5/8/9
asked RAND to look at the concept of customized learning (the Air Force’s term for personal-
ized learning) for application to Air Force training,

Motivation

The Air Force spends approximately $750 million per year on IST, plus an unknown amount
for on-the-job and other types of training. This training has arguably helped make the U.S. Air
Force the best air force in the world. However, current training methods may not be as efficient
and effective as emerging alternatives. This study looks at educational approaches that would
customize training to individual characteristics with the intent of minimizing the trainee’s
time in training, focusing the training on the trainee’s needs, and getting the trainee produc-
tive sooner, all leading to reduced costs.

Context

The Air Force brings in approximately 34,000 new recruits each year. An individual is recruited
and sent to a processing center where a job or job category is tentatively selected. The Air Force
next sends the recruit, depending on a number of availability factors, to basic military train-
ing (BMT). During BMT, the career field is finalized, and on graduation (after approximately
eight and one-half weeks), the student proceeds to the schoolhouse for job-specific training,
also called IST.

xi



xii Customized Learning: Potential Air Force Applications

IST can last as long as two years or as little as six weeks, depending on the specialty. All
students in a particular course receive exactly the same training over exactly the same time.

The Air Force has an active program of on-the-job training and in-residence schools
for special training. The Air Force also teaches professional military education to officer and
enlisted personnel according to grade.

Analytic Approach

We approached the problem from three avenues:

We talked to experts in and out of the military.

We reviewed literature on personalized learning.

3. We reviewed meta-analyses on case studies of personalized learning and assessed some
contemporary models.

e

Understanding Customized Learning

The concept of personalized learning has a long history. There are two camps in the educa-
tion community regarding this subject: the progressive movement dating back to John Dewey
(which includes personalized learning concepts) and the uniform approach (skill and drill).

Some research suggests that, in the absence of severe mental retardation, students tend to
learn in the same way but that everyone brings different predispositions and prior experience
to the learning situation. So, learning is not based only on common cognitive ability but is also
shaped by prior experience, unique skills, and individual talents. This leads to arguments for
more-personalized learning pedagogies allowing students to progress at their own pace, given
their prior experience, skills, and talents.

Other research suggests that students have learning styles that allow them to learn better
when the environment and teaching styles match their learning styles. Additionally, many
educators believe that there is a difference in how the millennial generation thinks, learns, and
processes information. There is no direct evidence to support this claim as of yet, only an intui-
tive feel that this technology-savvy generation is different.

In 2004, Cofheld et al., of the Learning and Skills Research Centre (LSRC), a UK-based
organization, published an exhaustive report examining 71 learning styles from 2,800 refer-
ences; the majority of studies were based on American research. The study categorized the 71
learning style theories into five families and then examined 13 styles across the five families in
depth. Each learning style is associated with a theory of use and an instrument for testing the
student to determine what style within the theory the student possesses. Table S.1 summarizes
the results of their study.

Only one of the learning styles satisfied all of the criteria identified as important for
proving the value of learning styles. This style, Allinson and Hayes, is more properly a tool
for classification or selection of management personnel than a true learning style. Four of the
styles met the study’s criteria for predictive validity—individual scores were correlated with
success in learning. Two of those styles belong to the family of constitutionally based learning
styles—they are based on attributes that individuals are born with and do not change. In both
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Table S.1
Evaluation of Representative Learning Style Theories

Internal Test-Retest Construct Predictive
Theory/Instrument Family Consistency  Reliability  Validity Validity
Allinson and Hayes Flexibly stable Yes Yes Yes Yes
Apter Stable personality Yes Yes — Yes
Dunn and Dunn Constitutionally based No No No Yes
Entwistle Learning approaches Yes — Yes No
Gregorc Constitutionally based No No No Yes
Herrmann Flexibly stable — Yes Yes —
Honey and Mumford Flexibly stable No Yes No No
Jackson Stable personality — — — —
Kolb Flexibly stable — Yes No No
Myers-Briggs Stable personality Yes Yes No No
Riding Cognitive structures No No No No
Sternberg Learning approaches No No No No
Vermunt Learning approaches Yes Yes Yes No
SOURCE: Coffield et al., 2004a.
NOTE: Yes = criterion met; No = criterion not met; — = no evidence either way or issue still to be settled.

of the cases, though, the learning styles failed to meet the criteria of construct validity, which
measures how well test scores can be interpreted as measuring what they intend to measure.

Conclusions

Our literature review leads us to conclude that attention to learning styles has potential benefit
for the Air Force, but with limitations, and that the effectiveness of individualized teaching is
often greatly exaggerated. We recommend that the Air Force conduct some experiments with
Air Force vocational training before implementation across Air Force training is considered.

The use of learning style instruments does have positive impacts (self-awareness and meta-
cognition), even when the case cannot be made as to why they would have impact.

Learning style feedback shows the student how to enhance his or her own learning, and
it fosters a discourse between student and teacher on how the student can improve in a course.

Customized learning increases the probability of creating lifelong learners. As individuals
discover their learning styles, they are motivated to use that knowledge. If they have had bad
experiences in the past, the new knowledge gives them a fresh point at which to reengage in
learning.

Attention to learning styles can be a catalyst for organizational and systemic change. New
and better pedagogies have not been an active pursuit or subject of study for the Air Force. The
Air Force needs an educational center of excellence for the study of new approaches to educa-
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tion and training. During the course of this study, the Air Force stood up an office in AETC
for this purpose.
Learning styles can also provide a lexicon for dialogue between professional educators.

Implications

While the Air Force uses professional educators in some roles, it typically does not employ
professional educators as instructors, but rather uses subject-matter experts to teach courses in
initial skills and professional military education. Consequently, the majority of instructors do
not have the expertise or ability to adapt their teaching style to a learning style.

The Air Force can take steps to lessen these concerns. First, the Air Force could update
the Basic Instructor Course (BIC) with specific instruction on adapting teaching style to the
style of the learners. Second, the Air Force could add additional instructor continuing educa-
tion courses for the entire length of an instructor’s tour. Third, the Air Force could hire educa-
tional mentors whose job would entail sitting in during instruction and constructively critiqu-
ing instructors on teaching effectiveness.

The Air Force operates a very structured IST process that requires each class of students
to start and end courses together. The same is true for professional military education. The Air
Force can run self-paced courses, as it did for some courses in the 1970s for initial skills train-
ing. We recommend that the Air Force perform an experiment on a self-paced initial skills
course.

The eight-hour instructional day is too restrictive and does not give course managers or
instructors the freedom to determine the best method or use of time to help students learn.

Customized learning does not have to be dependent on the instructor. Technology offers
solutions that have not existed in the past. Technological solutions—software that adapts to
the learner—can minimize the role of the instructor, thereby alleviating the need for profes-
sional educators. With appropriate technology, the instructor can take on the role of a coach
or mentor with expertise in the subject area but without the need for unique teaching skills.

Customized Learning Applied to Air Force 2.0

Developing a learner-centric philosophy is a key component of customized learning. It shifts
the relative importance from the process of transmitting information to the student to ensur-
ing that the information is transmitted in a way that is best processed by the learner. It will
require the new learning organization to create alternate means of conveying information such
that the student can process information most effectively.

Customized learning will create new demands for an expanded knowledge base. With-
out argument, knowledge databases are critical to learning now and will be increasingly so
in the future. One solution is to take advantage of the millennial generation’s technological
literacy and use it to create the knowledge databases of the future. Today’s average instructor
is becoming increasingly technologically literate and, perhaps, could develop computer-based
instruction (CBI) and virtual world applications. Also, the software for CBI and virtual world
development is increasingly user friendly. The Air Force needs to take advantage of software
advances and a technologically literate force to develop the knowledge base of the future.
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Customized learning could increase the need for knowledge-on-demand systems. It may
be possible to move additional portions of IST into on-the-job training if knowledge systems
are available for the Airmen to tap. With this approach, in addition to learning at their own
pace and style, Airmen might also learn at a more propitious time.

Customized learning can improve education in the affective domain by making the
learner the focus of the training and by giving the learner more control over the education pro-
cess. As the organization communicates value to the individual, the individual is more likely
to reciprocate and internalize the values of the organization.

The use of simulations can have a tremendous payoff. They provide an approach to learn-
ing that contrasts with the sterile environment of a lecture. They also provide users with a sense
of the environment they will encounter on the job. Simulations can challenge users with vir-
tual problem solving and virtual games, thereby increasing interest in the field of study.

The literature suggests that customized learning approaches motivate students to be con-
tinuous learners. Already today, young Airmen know how to find knowledge through the
Internet. Most apply that ability to social networks and personal interests. It is a small step to
apply that ability to job tasks, especially among motivated learners.

Technology Is Key

This report describes a number of tools and systems illustrative of emerging technological
opportunities. For the Air Force, three insights are important: that new learning technologies
hold the promise of mitigating some of the challenges its training programs confront by allow-
ing greater responsiveness to the individual’s learning style, prior knowledge, speed of learning,
capabilities, and interests; that a very large pool of applications is available to draw upon and
that these can also be adapted, or entirely new applications could be developed; but also that
these applications are tools, not complete solutions. Overreliance on new learning technologies
would not be a good idea.

Recommendations

We recommend that the Air Force take advantage of the new Advanced Learning Technology
Demonstrations that AETC has established to test these ideas before large-scale implementa-
tion. There is much hyperbole regarding technology and new pedagogies. The best way to sepa-
rate reality from hyperbole is to test the ideas in a real-world environment.
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CHAPTER ONE
Introduction

Background

In January 2008, Air Education and Training Command (AETC) published a white paper
entitled “On Learning: The Future of Air Force Education and Training.” The paper presented
three concepts and a number of new approaches for the future of education and training in
the Air Force. Under its concept of precision learning, AETC envisioned “learning tailored to
the learner needs and abilities and delivered across a spectrum of live, virtual, and constructive
means.” The white paper emphasizes AETC’s desire to leapfrog learning using a combination
of technology and new pedagogical concepts.

In 2008, the National Academy of Engineering (NAE) identified personal learning as one
of 14 major challenges of the 21st century. In a similar vein, in February 2009, the Directorate
of Plans, Programs, and Analysis for Air Education and Training Command (AETC/A5/8/9)
asked RAND to look at the concept of customized learning for application to Air Force Train-
ing.! We were asked to provide a definition of customized learning in an Air Force context
(with a focus on learning styles), an assessment of its potential utility to the Air Force, a list of
hindrances to Air Force use of customized learning, and suggestions for a way forward.

Motivation

The Air Force spends approximately $750 million a year on initial skills training (IST), plus an
unknown amount for on-the-job and other types of training. This training has arguably helped
make the U.S. Air Force the best air force in the world. However, current training methods
may not be as efficient and effective as emerging alternatives. This study looks at educational
approaches that would customize training to individual characteristics with the intent of mini-
mizing the trainee’s time in training, focusing the training on the trainee’s needs, and getting
the trainee productive sooner, all leading to reduced costs.

There are anecdotal claims that the “millennial generation” thinks differently, and that
new approaches are needed to maintain the interest and attention of its members. Customized
learning that capitalizes on new technologies may work better for millennial learners.

1 The Air Force uses the term customized learning instead of personalized learning. It has the same general definition. It is

tailoring the instruction to the individual in a manner that allows the student to learn in his or her most optimal manner.
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Context

The Air Force brings in approximately 34,000 new recruits each year. An individual is recruited
and sent to a processing center where a job or job category is tentatively selected. The Air Force
next sends the recruit to basic military training (BMT). During BMT, the career field is final-
ized, and on graduation (after approximately eight and one-half weeks), the student proceeds
to the schoolhouse for job-specific training, also called IST.

IST can last as long as two years or as little as six weeks, depending on the specialty. All
students in a course receive exactly the same training over exactly the same time. Most instruc-
tion is delivered by PowerPoint lecture. There is also hands-on instruction to reinforce lectures.

The majority of instructors are not professional educators. Most are military members
who instruct for three to four years before returning to field duties. To prepare them for their
role as instructors, they attend a one-month Basic Instructor Course (BIC). They also usually
audit the class they are going to teach, prior to actually instructing.

The Air Force has an active program of on-the-job training and in-residence schools for
special training. Nearly 150,000 students are involved in distance learning or in-residence
training each year.

The Air Force also teaches professional military education to more than 20,000 person-
nel each year. There are separate schools for officer and enlisted personnel according to grade.

Analytic Approach

We approached our task from three avenues:

We talked to experts in and out of the military.

We reviewed literature on personalized learning.

3. We reviewed meta-analyses on cases studies of personalized learning and assessed some
contemporary models.

N =

Expert Visits
We first visited a dozen experts in the field to get their thoughts on personalized learning and
the potential impact of technology on learning. We used those ideas to direct further research.

Literature Review

We next reviewed more than 300 documents regarding learning style or customized learning.
During the course of our research, we discovered several meta-analyses of learning styles, some
of them fairly recent and of good utility. One of the best was Coffield et al. (2004a), which
identified 71 models of learning styles and categorized them into five categories or “families.”
It then focused on 13 of the learning styles, representative of the five families.?

2 One possible concern might be that we relied too much on European studies, especially Coffield et al.’s research, which

was conducted at the UK-based Learning and Skills Research Centre (LSRC), and that the results might reflect European
applications and not American. According to one of the authors we contacted, Frank Coffield, the LSRC study is actually

»

based on a “clear majority of [American] cases rather than British or Australian [material]
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Organization of This Report

In Chapter Two of this report we look at the history of customized learning and recent meta-
analyses of its effectiveness. In Chapter Three we discuss the implications of implementing cus-
tomized learning in the current Air Force education and training process. In Chapter Four we
examine our conclusions regarding the effectiveness of customized learning in the context of
the new Air Force 2.0 concept. In Chapter Five we discuss technological solutions for improv-
ing Air Force education and training based on the conclusions we have drawn in this study.
Chapter Six provides specific recommendations for educational experiments.






CHAPTER TWO
Understanding Customized Learning

Background

The concept of personalized learning has a long history. There are two basic camps in the
education community regarding this subject: the progressive movement dating back to John
Dewey (which includes personalized learning concepts) and the uniform approach (“skill and
drill”). The perspective we have adopted, widely supported in the current literature, is that per-
sonalized learning is more effective than skill and drill.

The science suggests that, in the absence of severe mental retardation, students tend to
learn in the same way but that everyone brings different predispositions and prior experiences
to the learning situation. Thus, learning is not based only on common cognitive ability but is
also shaped by prior experience, unique skills, and individual talents. Given this, in any het-
erogeneous grouping of students, some will have significant prior experience with the subject to
be learned or will have the background and inclinations to grasp the concepts quickly. Others
will struggle to pick up the basic concepts and will lag behind. Some students learn specific
material at a much faster rate than others. Some will pick up a subject quickly while others
struggle. Some will gain mastery in one field while others gain mastery in another. This leads
to arguments for more-personalized learning pedagogies allowing students to progress at their
own pace, given their prior experience, skills, and talents. This does not imply that the bar for
passing or the standard for mastery should change but that the speed at which each student
progresses and the amount of effort required can vary.

Technology-supported learning advances these concepts by using media (television, com-
puters, distance learning) to present a curriculum module to multiple individuals within their
own control, allowing them to self-pace.! More-sophisticated versions, usually computer based,
allow immediate feedback; additional tutorials for extra practice or to explain concepts with
which the student is struggling; ongoing assessment; and significantly reduced operating cost
per student, exclusive of the costs of development and equipment. (This assumes that a supervi-
sor is not needed for adult students who are well motivated and self-disciplined, thus reducing
labor costs.) Furthermore, technology facilitates a customized curriculum where the student,
with advice and approval, can avoid repetition of what he or she already knows and can instead
pick and choose among topics that will most further his or her career or learning objectives.?

I Technology-supported learning is complementary to personalized learning. Intelligent tutoring systems allow the tailor-

ing of instruction to the student that has not been possible in the past.

2 Pretesting is primarily applicable to skills-based training. In some cases of complex training, such as leader development,

it may not be advisable.
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To a significant extent, this technology-supported learning is already used in the Air
Force® and in many schools in such applications as computer-based tutorials or instruction
with variations in speed, material presented depending on responses, and immediate feedback
from computerized testing. In the civilian sector, the University of Phoenix now has the larg-
est enrollment in the country and uses many aspects of personal pacing and customized cur-
riculum packaging. The Air Force and other branches of the military use distance learning for
some courses.

Recognized Importance

The U.S. Department of Education recognizes the importance of taking advantage of custom-
ized learning approaches in education systems. It sees technology as the key to customizing
learning.

Harnessing the power of innovation for the good of our schools is not just a novel enterprise.
The nation’s health and prosperity depend on it. By leveraging technology, schools can cus-
tomize instruction and ensure that children who need extra help get it. (U.S. Department
of Education, 2008, p. 1)

The NAE named personalized learning as one of the 14 great challenges of the 21st cen-
tury. It also recognizes the potential of technology to match content to the learner.

In recent years, a growing appreciation of individual preferences and aptitudes has led
toward more “personalized learning,” in which instruction is tailored to a student’s indi-
vidual needs. Personal learning approaches range from modules that students can master at
their own pace to computer programs designed to match the way it presents content with a
learner’s personality. (National Academy of Engineering of the National Academies, 2009)

But while we are seeing advances of technology in the classroom, experts do not yet see
the full payoft expected from that investment.

Education is not a one-size-fits-all enterprise. Just as every child has unique needs, so does
every teacher, every school, every district and every state. While real progress has been
made in wiring our classrooms and equipping them with new technologies, we have yet to
see a profound transformation in the way we deliver education. (U.S. Department of Educa-
tion, 2008, p. 1, emphasis ours)

The potential of customized learning is that, combined with technology, it can perhaps
help to indeed realize a transformation in education.

Defining Customized Learning

In developing a definition for customized learning, we searched the literature for those most
widely used. Below is a sampling of some of these definitions.

3 The Air Force invests in distance learning through satellite broadcasts and computer-based instruction (CBI).
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Personalized learning occurs when . . . students assess themselves and their community in
order to design learning opportunities that fit their own aspirations, talents, and interests—
while they also gather evidence to show that they are meeting academic expectations.

(Clark, 2003, p. 12)

Taking a highly structured and responsive approach to each child’s and young person’s
learning, in order that all are able to progress, achieve and participate. It means strength-
ening the link between learning and teaching by engaging pupils—and their parents—as
partners in learning. (Gilbert, 2006, p. 6)

According to the United Kingdom’s Department for Education and Skills (DfES), there
are five key components of personalized learning, which need to be embedded in whole school
policy and practice to enhance learning outcomes:

1. Assessment for learning: teachers and learners identifying areas of strength and learn-
ing needs, and setting targets. . . .

2.  Effective teaching and learning strategies: developing a repertoire of skills to actively
engage and stretch learners, building on their prior knowledge and experience, and
incorporating individual and group activity. . . .

3. Curriculum entitlement and choice: personal and flexible learning pathways through
the education system. . . .

4. School organization: models which empower pupils, supporting high quality teaching
and learning, and pupil welfare. . . .

5. Strong partnership beyond the school . . . . (Field, 2006)

The DfES defines personalized learning as being

about tailoring education to individual need, interest and aptitude so as to ensure that
every pupil achieves and reaches the highest standards possible, notwithstanding their
background or circumstances, and right across the spectrum of achievement. (Space for
Personalised Learning, 2007, p. 13)

Personalized Learning is a unique, blended classroom-based and non-classroom-based
public educational model that is tailored to the needs and interests of each individual stu-
dent. Personalized Learning is a 21st century, “on the leading edge” approach to public
education that honors and recognizes the unique gifts, skills, passions, and attributes of
each child. Personalized Learning is dedicated to developing individualized learning pro-
grams for each child whose intent is to engage each child in the learning process in the most
productive and meaningful way to optimize each child’s learning potential and success.
(Association of Personalized Learning Services, 2009)

Nearly all of these definitions put the priority on the learner. The learner and the learner’s
success as an individual are the focus, and everything is tailored for and to the learner. The
learner is an active partner in the process and not a passive recipient. In light of these defini-
tions and others in the literature, we propose that a definition of customized learning for the Air
Force include the following elements:
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* making Airmen aware of their optimal learning styles, helping them understand how
they learn best, and involving them actively in the learning process with the goal of devel-
oping lifelong, continuous learners

* making instructors aware of their teaching styles, using varying modes of instruction
(different speeds, forms of knowledge transmission, and the delivery domain, i.e., insti-
tutional, operational, and self-development) geared to varying subject matter, Airmen
learning needs, and Airmen learning styles.

Effectively executed, it should personally connect students to what they are learning so that
they are motivated and challenged to learn.

Research on Learning Styles

A key element of customized learning is its focus on individuals’ varying learning styles, i.e.,
their approaches to absorbing learning. In an extensive meta-analysis of this research, Coffield
et al. (2004a) argued that if educators understand how students learn best, they can adapt
teaching styles to learner styles to maximize the information intake of the learners. Cofheld et
al. identified 71 models of learning styles and categorized them into five families. They then
focused on a smaller subset, representative of the five families. Within the five families, they
identified 13 representative models. Figure 2.1 presents the five families and the initial 71
models.

The first family of models presented in the left column of Figure 2.1 represents learning
styles based on genetic and other constitutionally based factors. Essentially, these are factors
and traits with which people are born.

The second family shares the view that learning styles are a product of the individual’s
cognitive structure. As with the first family of models, advocates of these models hold that a
person’s learning style is not easily changed.

The third family represents models that focus on the observable parts of a relatively stable
personality type. One of the better known examples is the Myers-Brigg personality test.

In the fourth family, learning styles are not considered fixed traits. The individual’s pref-
erence for learning is thought to change depending on the situation. For the most part, though,
the styles are generally considered stable over long periods.

The fifth family focuses on approaches to or strategies for learning. Advocates of these
models hold that previous experiences, the subject being studied, and culture determine effec-
tive teaching approaches.
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Measuring Effectiveness

In evaluating the effectiveness of learning style models, Cofheld et al. evaluated 351 sources,
the large majority being American educational studies, evaluating the learning style models on
design, validity,* reliability,> implications of pedagogy, and evidence of pedagogy.

Evaluation Criteria
Each of the 13 models and their accompanying diagnostic instruments were then summarized
on four measures:

4 There were three aspects of validity: construct validity, face validity, and predictive validity. In construct validity, the
concern is whether the items on the learning style diagnostic instruments capture the important attributes of the learn-
ing styles in the applicable model. Face validity differs from construct validity in that face validity shows support for an
assessment tool based on common-sense judgment that the items in the tool appear to measure what they claim to measure.
Predictive validity is concerned with whether attention to varying learning styles produces the expected changes in task

performance (Cofhield et al., 2004a).

> Reliability was another important concern of the study. Many learning style claims are extrapolated or generalized to
other situations that were not tested. The study specifically considered whether results could be suitably extrapolated to
other conditions—that is, can instructors apply their adaptation to learning styles in other contexts with similar results?
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* Internal consistency, or internal reliability, is the degree to which the items in the diag-
nostic instrument measure the same thing. This is measured by the average correlation
between each item and all the other items.

* Testretest reliability measures the stability of the instrument scores as indicated by read-
ministering the instrument to the same group and calculating the correlation coefhicient
using the two sets of scores.

* Construct validity evaluates how far scores on an instrument can be interpreted as mea-
suring only what they are intended to measure. Cross-correlations, with known variables
that are related, are used to determine this measure.

* Predictive validity measures the extent to which scores on an instrument or application of
a model would predict learning outcomes.

A large number of injunctions and claims for pedagogy emerge from the research . . .,
although many theorists draw logical conclusions about practice from their models of learn-
ing styles, there is a dearth of well-conducted experimental studies of alternative approaches
derived from particular models. Moreover, most of the empirical studies have been con-
ducted on university students in departments of psychology or business studies; and some
would criticize these as studies of captive and perhaps atypical subjects presented with con-

trived tasks. (Cofhield et al., 2004a, p. 4)

Table 2.1 is a summary of the results of the study for the 13 models. Individual studies on
each model were evaluated and assigned one of three scores: met criteria, failed to meet criteria,
or the evidence was insufficient to make a conclusion. The report contains additional evaluative
information on each of the learning style models.

The learning style models failed to meet all four criteria, with the exception of Allinson
and Hayes. The premise of their model is that the balance between intuition and analysis used
by individuals in their thinking and decisionmaking is the most fundamental dimension of
cognitive style. Their 38-item instrument allows three responses (true, uncertain, and false) to
statements that characterize an individual’s cognitive styles. Table 2.2 lists some of their items.

The Allinson and Hayes model categorizes individuals into right-brained, intuition-based
individuals or left-brained, analysis-based individuals. While there is very strong evidence sup-
porting the Allinson and Hayes model, the problem with its use in an Air Force context is that
it is more applicable to management and job selection than to pedagogy.

Apter’s model met the criteria for three measures, with incomplete evidence regarding
construct validity, but Apter’s “Reversal theory” is a theory of personality, not of learning style.
A key premise is that learning cannot be understood in isolation from motivation. Apter’s
theory utilizes four domains with eight associated needs and corresponding styles at each end
of the domain. An additional six styles complete the theory (Figure 2.2).

In Figure 2.2, the first four groupings are eight styles based in four experiential domains
(Cofheld et al., 2004b). Style groupings five and six are polar opposite styles. The latter set of
groupings represent tendencies rather than psychological needs but are also called styles. In
total, Apter’s Motivational Style Profile measures 14 styles and further adds derived measures,
among which are key educational components, such as achievement, motivation, boredom,
frustration, and satiation. Coffield et al. concluded that the implications have not been fully
elaborated or widely researched. A possible implication for the Air Force could be in classifi-
cation, especially as it relates to long courses where motivation is a key component of success.
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Table 2.1
Evaluation of Representative Learning Style Models

Internal Test-Retest Construct Predictive
Theory/Instrument Family Consistency  Reliability  Validity Validity
Allinson and Hayes Flexibly stable Yes Yes Yes Yes
Apter Stable personality Yes Yes — Yes
Dunn and Dunn Constitutionally based No No No Yes
Entwistle Learning approaches Yes — Yes No
Gregorc Constitutionally based No No No Yes
Herrmann Flexibly stable — Yes Yes —
Honey and Mumford Flexibly stable No Yes No No
Jackson Stable personality — — — —
Kolb Flexibly stable — Yes No No
Myers-Briggs Stable personality Yes Yes No No
Riding Cognitive structures No No No No
Sternberg Learning approaches No No No No
Vermunt Learning approaches Yes Yes Yes No

SOURCE: Coffield et al., 2004a.

NOTE: Yes = criterion met; No = criterion not met; — = no evidence either way or issue still to be settled.
The evaluations were external in all cases, meaning that they explored the theory or instruments
associated with a model but were not managed or supervised by the originator(s) of that model.

Table 2.2

Sample Statements from the Allinson and Hayes Cognitive Style Index
Cognitive Style Statement

Analysis | find detailed, methodological work satisfying.

Intuition

I am careful to follow rules and regulations at work.

When making a decision, | take my time and thoroughly consider all
relevant factors.

My philosophy is that it is better to be safe than risk being sorry.

I make decisions and get on with things rather than analyze every
last detail.

| find that “too much analysis results in paralysis.”

My “gut feeling” is just as good a basis for decisionmaking as
careful analysis.

I make many of my decisions on the basis of intuition.

SOURCE: Coffield et al., 2004a.

1
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Figure 2.2
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Two additional models showed predictive validity but failed in other measures. Both
(Dunn and Dunn; Gregorc) are from the constitutionally based family.

The Dunn and Dunn model has four main elements: environmental, sociological, emo-
tional, and physical modality preferences. The environmental element includes noise level,
lighting, temperature, and classroom design features. The sociological element contains prefer-
ences toward groups, authority figures, routine or variety in learning, and motivational reasons
(to please parents, teachers, or authority figures). The emotional element looks at academic
motivation (need to achieve academic success), responsibility, persistence, and need for struc-
ture. The last element, physical modality preferences, includes ways to learn (auditory, visual,
tactile, and kinesthetic), food intake (need to eat while concentrating), time of day, and mobil-
ity (need to move). Lovelace (2005) conducted a meta-analysis of the Dunn and Dunn model.
Her research (p. 180) concluded that “the Dunn and Dunn Learning-Style Model is both a
practically and educationally significant construct that improves student achievements and
attitudes toward learning.”

The Gregorc model also showed positive results in some studies. Drysdale, Ross, and
Shulz (2001), in a study of first-year college students, found that the model could predict the
performance in 11 of 19 subject areas. Gregorc identified four categories of learners: abstract
sequential (logical, analytical, rational, and evaluative), abstract random (sensitive, colorful,
emotional, and spontaneous), concrete sequential (ordered, perfection-oriented, practical, and
thorough), and concrete random (intuitive, independent, impulsive, and original). Those indi-
viduals identified as concrete sequential did very well in scientific, technological, or math-
ematical subject areas. There are implications for the Air Force in the classification of concrete
sequential learners into technologically difficult career fields.

Quality of the Research
Despite the large amount of information available, Cofheld et al. (2004a) found the body of
studies on learning styles to be lacking in robustness.
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It is important to note that the field of learning styles research as a whole is characterized
by a very large number of small-scale applications of particular models to small samples
of students in specific contexts. This has proved especially problematic for our review of
evidence of the impact of learning styles on teaching and learning, since there are very few
robust studies which offer, for example, reliable and valid evidence and clear implications
for practice based on empirical findings. (p. 1)

Clark (2008) argues that adjusting learning for learning styles does not systematically
increase learning and that giving the learner control over the sequence of instruction or the
content itself can actually harm instruction. But he also concedes that giving students control
over the pace of learning helps maintain challenge.

Recognizing extensive disagreement in the literature regarding the claims of personalized
learning, Cofheld et al. (2004a) reached a candid assessment.

We have found the field to be much more extensive, opaque, contradictory and contro-
versial than we thought at the start of the research process. Evaluating different models of
learning styles and their implications for pedagogy requires an appreciation of this com-
plexity and controversy. It also requires some understanding of ideas about learning and

measurement that have preoccupied researchers in education, psychology and neuroscience
for decades. (p. 2)

The benefits of individualized teaching are often greatly exaggerated, although many teach-
ers will admit that it is extremely difficult to ensure that learners are benefiting from spe-
cially tailored approaches when there is a large class to manage. (p. 133)

A Useful Model for the Air Force

One model not included in the Coffield et al. meta-analysis but that nonetheless caught our
attention because of its comprehensiveness was Prashnig’s Learning Style Analysis (LSA) Pyra-
mid (Prashnig, undated). As depicted in Figure 2.3, this analysis assesses 49 individual ele-
ments in six areas. Four areas fall into the biologically or genetically determined area, and two
areas are based on conditioned or learned behavior. In essence, her model cuts across two of
the “families” evaluated by Cofheld et al. Additionally, the constitutionally based models had
predictive validity (see Table 2.1), meaning that student and instructor awareness of the learn-
ing style had positive effects on educational effectiveness.

The following description is adapted from Prashnig’s Creative Learning Center website:

* The first area at the top of the chart is left/right brain dominance. LSA assesses sequential
or simultaneous brain processing strategies, reflective or impulsive thinking styles, and
overall analytic or holistic/global learning styles.

* The second area is sensory modalities, including auditory (hearing, talking, inner dia-
logue), visual (reading, seeing, visualizing), tactile (manipulating, touching), and kines-
thetic (doing, feeling) preferences.

* 'The third area is physical needs, including identifying needs for mobility (preferences for
moving around or remaining seated/stationary), intake (eating, nibbling, drinking, chew-
ing, etc.), and time of day preferences (personal biorhythm).



14 Customized Learning: Potential Air Force Applications

Figure 2.3
Prashnig’s Learning Style Analysis Pyramid
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* 'The fourth area is environment, relating to preferences for sound (needing music/sound/
ambient noise or wanting it quiet), light (needing bright or dim lighting), temperature
(needing cool or warm), and work area (wanting formal or informal/comfortable design).

 'The fifth area is social groupings, including preferences for working alone, in a pair,
with peers, or in a team, and authority (wanting to learn with a teacher or parent, or
autonomously).

* 'The last area represented in the diagram is attitudes, including motivation (internally
or externally motivated for learning), persistence (high, fluctuating, or low), confor-
mity (conforming or nonconforming/rebellious), structure (being self-directed or need-
ing directions and guidance from others), and variety (needing routine or changes and
variety).

Prashnig and her colleagues have created diagnostic instruments to determine an individ-
ual’s learning profile on all of the categories shown. Such instruments can provide the learner
with useful insights on how he or she learns best. Testing instruments can be used by instruc-
tors and can even be embedded in CBI.
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Educational Intervention Effects and Customized Learning

In a meta-analysis of various educational interventions, Hattie (1999) found useful effects with
a customized learning focus but also found a number of interventions with higher immediate
payoffs. In Table 2.3, interventions are ranked by effect size.

Four of these interventions embody aspects of customized learning:

* Direct instruction. Customized learning includes teaching material directly to the stu-
dent in a style with which the student is most comfortable.

* Student’s disposition to learn. It is possible that customized learning can increase the
motivation of students to learn through greater understanding of themselves as learners.

* Class environment. A few of the learning styles suggest that some students learn better
in different environments or at different times of day.

* Teacher style. Customized learning encourages the use of different teaching styles to
match the student learning style.

While these four are useful, Hattie finds other strong effects for interventions that are
not directly related to customized learning. The largest increase is for reinforcement efforts.

Table 2.3

Educational Intervention Effect

Intervention Effect Size
Reinforcement 1.13
Student’s prior cognitive ability 1.04
Instructional quality 1.00
Direct instruction 0.82
Student’s disposition to learn 0.61
Class environment 0.56
Peer tutoring 0.50
Parental involvement 0.46
Teacher style 0.42
Affective attributes of students 0.24
Individualization 0.14
Behavioral objectives 0.12
Team teaching 0.06

SOURCE: Hattie, 1999.

©  Hattie interprets effect size as follows:

An effect size of 1.0 indicates an increase of one standard deviation, typically associated with advancing children’s achieve-
ment by one year, improving the rate of learning by 50%, or a correlation between some variable (e.g., amount of home-
work) and achievement of approximately .50. When implementing a new program, an effect size of 1.0 would mean
that approximately 95% of outcomes positively enhance achievement, or average students receiving that treatment would

exceed 84% of students not receiving that treatment. (1999, p. 4)
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Instructional quality is the third highest intervention effect, and yet current practice in the
Air Force gives instructors only one four-week course for the entire four-year instructor assign-
ment. These varying intervention effects highlight the need for experimentation before settling
on any intervention as a primary tool for improving education and training.

Conclusions

Our literature review leads us to conclude that attention to learning styles has potential benefit
for the Air Force, but with limitations, and that the effectiveness of individualized teaching
is often greatly exaggerated. While the range of studies focused on high school and above, we
think some prudent experiments with Air Force technical training are necessary before imple-
mentation across Air Force training should be considered. AETC’s Advanced Learning Tech-
nology Demonstrations (ALTD) program is the right place to test these proposals.”

The use of learning style instruments and the application of their underlying theories can
have positive impacts. One can conjecture that providing information to the students on how
they learn benefits the students by providing self-awareness and metacognition.8 Learning style
feedback shows students how to enhance their own learning, and it fosters a discourse between
students and teachers on how to improve learning (Cofhield et al., 2004a, p. 119). Addition-
ally, customized learning increases the probability of creating lifelong learners. As individuals
learn about their individual learning styles, they are motivated to use that knowledge for better
learning (Coffield et al., 2004a, pp. 119, 132).

Cofhield et al. argues that attention to learning styles can be a catalyst for organizational
and systemic change (2004a, p. 133). A focus such as this could lead to new approaches to
education and training in the Air Force. During the course of this study, AETC stood up its
Future Learning Division (AETC/A8Q), staffed with educational experts, for this purpose.
Additionally, the AETC Studies and Analysis Squadron can assist in developing experimental
designs for testing education proposals and analyzing the results. Provided the costs of experi-
mentation are low, attention to learning styles may still prove to have measureable impacts on
graduation success.

Finally, learning styles provide a lexicon for dialogue among professional educators. Tech-
nology, new pedagogies, and improvements to classroom practices can be explored more effec-
tively if the terms and elements are better defined and understood (Cofheld et al., 2004a,
p. 120).

7 AETC has recently started a program to test educational interventions and strategies in pilot programs.

8 Metacognition is the awareness and conscious use of the psychological processes involved in perception, memory, think-

ing, and learning (Coflield et al., 2004a).



CHAPTER THREE
Implications of Employing Customized Learning in the Air Force

Our literature review led us to recommend the application of customized learning in a limited
sense. Because of limitations in the instructor force (discussed below), we recommend that the
Air Force explore adapting teaching styles to learner styles using properly scoped pilot projects
supported by experimentation in order to fill the current research gap in an Air Force context.
If the Air Force decides to shift its training more toward customized learning, a number of
implications arise. In this chapter, we discuss some of those implications for instructor quali-
fications and classroom practice.

Instructor Qualifications

The Air Force generally does not employ professional educators as technical training instruc-
tors. Each Air Force course utilizes individuals previously employed in their respective special-
ties to instruct new students. These instructors are assigned to a three- or four-year tour as a
temporary, career-broadening opportunity. The instructor receives four weeks of training in
a BIC and audits the class he or she will teach. Few have any background in education, and
most have only an associate’s degree. Consequently, the majority of instructors may not have
the expertise to adapt their teaching style to a learner style, let alone to do so in a class of eight
or more students.

While the structure of Air Force institutional instruction may not lend itself to imple-
menting all available approaches to adapting teaching styles to learning styles, instructors can
benefit from the awareness of their own teaching styles and gaps therein using readily available
self-assessment tools. They can then implement many simple techniques to increase engage-
ment with their students after taking into account the individual student learning style and
group learning style profile. There are some civilian instructors, but they represent a small per-
centage of the total force, and most of these are also not professional educators (i.e., they do
not hold a degree in education).

In contrast to AETC, the Defense Language Institute (DLI) uses career civilians as
instructors, some of whom are professional educators. DLI employs customized learning quite
extensively. Each of the students is tested for his or her learning style, and the instructors do
adapt their teaching to the student. But DLI also has very small classes (one to six students).

There are some relatively simple, low-cost ways in which the Air Force could enable its
technical instructors to perform better. First, the Air Force could update BIC by using LSA!

1 For more information on LSA, see Figure 2.3.
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assessments to inform instructors of their specific learning styles, possible gaps, and simple
techniques to apply based on best practices. This would include instruction on how to adapt
teaching styles to the style of learners and groups of learners. Second, the Air Force could add
continuing education courses throughout their tenure as instructors, as opposed to the one
four-week course used now. Third, the Air Force could hire (or designate) educational mentors
whose job would entail sitting in on the courses and constructively supporting and mentoring
the instructors on their teaching effectiveness. While training advisors are present in training
squadrons, it is not clear that the personnel assigned to this duty are well grounded in educa-
tion theory and practice. DLI uses department heads for a similar function, with a requirement
of observing each instructor once a quarter.

Classroom Instruction

When applied to a technical training context, we found that customized learning has implica-
tions for class scheduling, the length of the training day, and the use of classroom technology.

Class Scheduling

One approach to customized learning, which even its detractors admit is effective (Clark,
2008), is self-paced learning. Unfortunately, the Air Force operates a very structured training
process that requires each class of students to start and end courses together. An individual
who could learn faster is not permitted to advance more rapidly, while an individual who learns
more slowly also cannot work at the optimal pace, often resulting in being “washed back” to
repeat the block of instruction.? In the mid-1970s, the enlisted personnel course was self-paced,
but it does not appear that any initial skills courses today are self-paced, nor are the resident
professional military education programs. We recommend that the Air Force experiment with
a self-paced initial skills course.

The Air Force uses a self-paced, distance learning approach (the correspondence method)
for most of its officer nonresident professional military education programs. It also uses self-
pacing for Airmen in on-the-job training to upgrade from level 3, apprentice, to level 5, jour-
neyman. None of the residence courses has any self-pacing within the course.

Allowing students to work at their own pace in a technical training course would result in
some students finishing a course sooner and some later than normal but should not affect the
overall rate of students reporting to their first duty station. Within some limitations, courses
could start at any moment, alleviating some classification issues.? It would also make classifica-
tion for those Air Force Specialty Codes (AFSCs) simpler, since hard class-start dates would
not be a limiting factor. For training tracks containing multiple courses, this approach has the
added benefit of allowing washbacks to immediately restart a course without having to wait for
a fixed class start. The literature suggests that many students would graduate sooner. The Navy
found reductions in time to train of 10 to 30 percent with no effect on success and found sig-
nificant cost savings without decreasing the number of instructors (Carey et al., 2007).

2 Sitzmann (2006) found that web-based instruction and classroom instruction were equally effective, and in long courses

where the trainee was provided control, web-based instruction was more effective.

3 One of the difficulties in training management is matching a person’s qualifications to class openings to minimize wait-

ing time after completion of basic military training.
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Another approach is blended learning or hybrid courses, in which some of the material
is taught via other methods prior to and after the students attend a brick-and-mortar school.

Eight-Hour Instructional Day

The eight-hour instructional day, as currently mandated for technical training, is inconsistent
with a customized learning approach for two reasons. First, it does not give the instructors the
freedom to customize the length of training to fit the course content. As an example, in the Air
Trafhic Control course, there are six hours of instruction followed by two hours of simulation
to reinforce the instruction. In this course, the eight-hour instructional day makes sense. But
in other courses, such as operations intelligence, the course is primarily focused on memoriza-
tion. There is a limit to how much information can be memorized in a day. This course might
have better results with a shorter instructional day that allowed the students time to meet with
the instructor for specialized instruction or to internalize the information in a less structured
format.

Second, the eight-hour training day tends to reduce student and instructor interface out-
side the classroom. Instructors interviewed in a separate RAND study remarked that the eight-
hour training day allows very little time for personalized help. In the past, when the Air Force
ran six-hour instructional days, time was available in an instructor’s normal duty day to help
students who were struggling. Though the term was not used, in a sense that extra time was
dedicated to a kind of personalized learning.

Classroom Technology

Customized learning does not have to be dependent on the instructor. Technology offers some
possibilities. For example, in 2004, the European Community Framework Programme for
Research, Technological Development and Demonstration funded a demonstration project
called iClass. That concept reduces the instructor’s role in customized learning through a
method called self-regulated personalized learning (SRPL). Self-regulation is where the learn-
ers, guided by an awareness of their learning style, choose activities and goals within the learn-
ing process. Other approaches include the use of computer software that adapts the presenta-
tion of content to the learner’s style. Technological solutions such as these allow instructors to
take on the role of a coach or mentor with expertise in the subject area but without the need
for more highly developed teaching skills.

Software employing SRPL for specific Air Force skills may be prohibitively expensive
and warrants a small-scale experiment to measure the actual return on investment (e.g., fewer
instructors, faster graduation, etc.).

Given the extensive use of CBI in many current training contexts, it is clearly feasible
to develop CBI modules for Air Force training contexts. This technology would facilitate the
implementation of self-paced instruction, as discussed above. If CBI were used in a techni-
cal training environment, instructors would need to be present to answer questions, main-
tain oversight, demonstrate instruction, and provide safety. Where appropriate, students could
break out of self-paced modules for fixed-time demonstrations or hands-on practice.






CHAPTER FOUR
Customized Learning in the Air Force 2.0 Organization

The AETC white paper on the future of learning (2009) describes three concepts (knowledge
management, continuous learning,' and precision learning) that form the basis for a new learn-
ing construct called Air Force 2.0:

Successful operations in this and all warfighting domains require the adept leveraging of
knowledge management, force development through continuous learning, and providing
Airmen with the right skills and the knowledge to generate the right effect through preci-
sion learning delivery to prepare Airmen for the future. In the future environment, new Air
Force learning capabilities management approaches will be required to capitalize on these
concepts and leverage the new skills and abilities of knowledge-enabled Airmen. (p. 10,
emphasis ours)

In this chapter, we look at customized learning as it applies to this new learning construct.

Knowledge Management

AETC (2009) defines knowledge management as

the end-to-end continuous process that describes the systematic creation, acquisition, inte-
gration, distribution, application and archiving of knowledge to drive behavior and actions
which support organizational objectives and mission accomplishment. (p. 11)

A dynamic knowledge repository managed by subject matter experts and knowledge gate-
keepers can ensure current and authoritative data is available whenever and wherever
needed to support training, education and operations. (p. 11)

We see little potential for application of customized learning to knowledge management.
However, the use of learning styles as a customized learning approach will increase the work-
loads involved in knowledge management, as it will demand additional efforts in the creation,
acquisition, and integration of knowledge in alternate learning style forms. As more forms of
knowledge emerge from knowledge management efforts, it becomes more likely that learners
will find something that fits their style.

V' While continuous learning is the term used in the Air Force 2.0 white paper, /ifelong learning is the term most often seen

in the literature and in the private sector.
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Continuous Learning
AETC’s white paper describes continuous learning as

the ability to teach Airmen . . . to learn. Specifically, approaching Airman learning as a
continuous and life-long process of training, education, and experiential learning that has
as its outcome the development of Airmen who can individually recognize the right skills,
knowledge, and aptitude they need to accomplish assigned tasks and missions. (p. 27)

Customized learning supports continuous learning because, as an individual better
understands the way he or she learns, he or she can use that knowledge to pursue avenues of
lifelong learning. Customized learning makes it easier for individuals to habituate to learning
and find it congenial. It helps individuals realize why and where learning has been difficult in
the past and what adjustments can make it more agreeable.

Precision Learning
AETC’s white paper describes precision learning as

delivering in a short, compressed period the appropriate education, training, or experience
at the right time, in the right format, to generate the right learning effect. (p. 28)

Customized learning supports precision learning by maximizing the right learning effect
at the right time and right place. Customized learning targets training to the learner, which is
very much akin to tenets of precision learning, where learning is tailored to the needs of the
individual. Inherent in this approach is blended learning, which utilizes multiple modes of
instruction to deliver the right material to the learner.

Customized Learning Applied to Attributes of Air Force 2.0

Within the Air Force 2.0 learning construct are six attributes of a transformed education and
training environment (Thompson, 2009). In this section, we discuss these attributes and their
relationship to customized learning,

Learner-Centric Environment

Creating a learner-centric environment is a key feature of customized learning. It reduces
emphasis on simply transmitting information to the student, instead seeking to ensure that the
information is best processed by the learner. Too often in initial skills training, information is
transmitted primarily through PowerPoint lectures, leaving the students to process the infor-
mation as best they can. Later, tests measure how well the student processed the information.
A poor performance forces the student to hurriedly attempt to reprocess the information before
a quick retest. Failure on the second test leaves the organization with three choices:

1. Send the student back to the beginning of the current block to again process the
information.
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2. Transfer the student to another career field to process simpler information.
3. Eliminate the student from the Air Force for failure to process.

Customized learning actively supports the learner-centric philosophy. The use of learning
styles will challenge the new learning organization to create a range of alternative means of
conveying information so that each student can process information most effectively.

Knowledge Bases

Customized learning will create new demands for greater use of knowledge bases. Customized
learning requires information to be deliverable in different formats to accommodate the varied
learning styles of users.

The expansion of knowledge bases in multiple formats (live, virtual, auditory, visual,
problem-centered, etc.) would seem to be prohibitively expensive if pursued in the way in
which current knowledge databases are built. Contractor-developed tools in proprietary for-
mats and required contractor updates to maintain currency are likely to be too slow and too
expensive. One solution is to harness the millennial generation’s technological savvy to create
the knowledge databases of the future.

Technical training course materials can be considered part of a knowledge base. In most
Air Force schoolhouses, subject matter experts are split into two flights, one that does the
teaching and one that develops the courseware knowledge base. However, the average instruc-
tor is increasingly technologically literate (by virtue of the job passing to the following gen-
eration), is able to develop courseware using increasingly user-friendly software for CBI, and
would likely enjoy that part of the job. As CBI becomes more prevalent in technical training,
the Air Force should consider selecting individuals with self-developed computer skills for
assighment to training development roles.

Knowledge on Demand

If we extend the idea of customized learning from pace and style to time and place, then cus-
tomized learning could increase the need for knowledge-on-demand systems. In the case of
initial skills training, skills are developed to a limited level, to be supplemented by on-the-job
training. With better and more available knowledge systems in the workplace, it will be pos-
sible to move additional portions of initial skills training into on-the-job training.

Cognitive/Affective Domains
Bloom’s (1956) taxonomy lists three domains of educational activities: cognitive, affective, and
psycho-motor. The Air Force has focused on the cognitive and psycho-motor domains in most
training. The affective domain of feelings, values, motivations, and attitudes has less emphasis
in the education process.2 However, if the Air Force wants Airmen to internalize the values of
the organization in order to be enthusiastic about its goals, more attention needs to be directed
toward the affective domain.

In addition to the other benefits already highlighted, customized learning can increase
the intrinsic motivation of the student to learn. As Aviram et al. (2008) observed,

2 Special forces training and other elite training seem to emphasize the “attitude” more so than most jobs in the Air Force.
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A fundamental premise of the self-regulated personalized learning framework is that by
allowing growing levels of openness (choice), autonomy, self regulation, and personalisation
of the learning process, so grows the students’ intrinsic motivation. (p. 11)

Live, Virtual, Constructive Mix3

Today, online learning and virtual schools are providing individual access to learning
opportunities—personalized not only to student learning needs and interests, but avail-
able when and where students are interested in learning, be that at home or at school. (U.S.
Department of Education, 2008, p. 3)

The use of simulation can have a tremendous payoff for customized learning. Simulation
provides an approach to learning that contrasts sharply with the sterile environment of a lec-
ture. Virtual simulations provide users with a sense of the environment they will encounter in
the Air Force. Simulations can challenge users with virtual problem solving and virtual games,
thereby increasing the interest in the field of study. The power of live, virtual, constructive
gaming is that it leverages learning through expectation and failure. This is particularly true of
the integration of properly developed gaming applications.

Simulations are expensive to produce, but technological advances are changing the way
simulations are created. Virtual simulations, such as the popular platform Second Life,* use
simple tools that allow any user to create a broad variety of environments, with modest cost
to the developer. The biggest problem the Air Force would have is not finding developers but
rather maintaining control of all the virtual development.

We would not recommend the extensive use of Second Life on the open Internet for offi-
cial Air Force training or developmental purposes. We think the concept has great value in
a controlled environment, within the military intranet. Simulations can be transferred out of
the intranet for limited public interaction and use as, for example, a recruiting tool. But the
potential for unsavory material to be juxtaposed with or inserted into Air Force content in an
open Second Life application suggests caution in using this approach.

Knowledge-Enabled Airmen

If a customized learning approach indeed creates individuals with the motivation and desire to
be continuous learners, as some of the literature suggests (Cofheld et al., 2004a, p. 119; Apter,
2001, p. 3006), it likely can create knowledge-enabled Airmen. Already today, young Airmen
know how to find knowledge through the Internet. Akande describes the rule of thumb for
the technology-savvy generation as “don’t ask until you've Googled” (2008, p. 20). Most apply
this ability to social networks and personal interests. It is a small step to apply that to Air
Force activities, especially among motivated learners. The tools of the millennial generation
can transfer very easily into tools with military potential.

3 The Army uses the term live, virtual, constructive gaming.

4 Second Life is a virtual reality simulation in which individuals, called residents, create personal avatars and live virtu-

ally. Second Life applications include gaming, building, business, education, and social interaction, the primary activity in
Second Life.
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Customized Learning and the Instructor of the Future in Air Force 2.0

A number of the implications of customized learning are dependent on a new type of instruc-
tor. The Air Force will continue to draw subject matter experts from the field to teach courses
in its schools—we do not recommend changes to this approach. Fortunately, the skills of that
force will change over time. An AETC study (2008) on technology identified that younger
Airmen are more technologically literate than older Airmen. As these younger Airmen become
instructors, there is a great opportunity to take advantage of their technoliteracy.

Assuming that the Air Force pursues customized learning in some form, we offer the fol-
lowing as necessary shifts in instructor competencies:

* better able to put the learner first

* better able to understand learning styles for the benefit of helping the student develop as
a learner

* better able to understand and apply pedagogical theory

* better able to be a lifelong learner (not just as an AFSC practitioner, but also as an educator)

* more technology-savvy, so that he or she can build simple computer-based training mod-
ules and interactive virtual worlds using open-source software.






CHAPTER FIVE
Leveraging Technology to Enhance Learning

We have seen our world change around us and now need to retool our education system to
respond. Part of our challenge has been that technology has been applied to the outside of
the education process, rather than as a critical tool in revamping the process itself. Person-
alizing instructional delivery through the strategic use of technology is a key part of that
transformation. (U.S. Department of Education, 2008, p. 9)

Recent research has attempted to come to grips with the potential for new learning
approaches and systems to transform learning. For example, Fairbanks (2009) is developing a
learning operating model that addresses organizational structure, delivery modes, governance,
and sourcing strategies. The model also includes content, information management and access
(presence and effectiveness of design), development and management of content promoting
standardization and reuse, and performance measurement (tools for monitoring and assessing
learning efficiency and effectiveness). Similar technological tools are changing the face of edu-
cation across the nation.

Chapman (2007) found that commercial-sector case studies have shown cycle time
reduction and development savings from structural reuse within individual companies that
employed learning content management systems to automate the development and delivery
of content in multiple delivery formats (e.g., online courses, job aids, instructor guides, lesson
plans, classroom visuals, tests, handouts) using a large central repository and one-time develop-
ment of content.

The New Era of E-Learning and Learning Management Systems

Many terms have been used to describe e-learning. Web-based training, computer-based train-
ing, and online learning are a few examples. E-learning is simply a medium for delivering learn-
ing and covers a wide array of activities, from supported learning to blended or hybrid learning
(the combination of traditional and e-learning practices) to learning that occurs 100 percent
online. Sound e-learning is founded on instructional design principles and pedagogical ele-
ments that take learning theories into account (“About e-Learning,” undated). Many compa-
nies and universities in the United States in recent years have taken advantage of e-learning,
predominantly conducted over the Internet.

It is important to view e-learning as a tool and not as a panacea and to understand that
for its employment to be effective, sound instruction design principles and pedagogical ele-
ments must still be taken into account. Thus, e-learning adapts to the individual by allowing
him or her to set the learning pace according to his or her own optimal speed and, in some
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applications, to choose the types of exercises and reinforcing practice lessons that correspond
to his or her inclinations and are thus most likely to hold his or her interest. But some people
will still do better with a classic schoolroom setting, will benefit from more direction, and will
require oversight. Rossett and Chan (2008), for example, report both good news and bad news
about e-learning effectiveness. They relate that there are attributes that make e-learning programs
more effective. The good news is that new technologies allow us to know who is learning, refer-
ring, and contributing—and who is not—and to make “blended” learning possible. Though
e-learning has led to improvements in training and development, it does not automatically lead
to a commensurate increase in participation and persistence. In fact, in some studies (Phillips and
Burkett, 2007-2008), participants in e-learning programs were found to be less likely to follow
through than in an instructor-led program. Nor does e-learning seem to alleviate dropout rates.

Rossett (2009) relates that in 2002, 15 percent of reporting organizations used technol-
ogy for delivery of learning programs. By 2004, this jumped to 30 percent. She reports that the
best organizations delivered 32 percent of all their learning content using technology. She also
reports that 75 percent of tech-based learning was self-paced in 2002 and, more importantly,
that 75 percent of all tech-based learning was online by 2004.

Rossett (2009) believes that examining the potential benefits of e-learning could help
the Air Force more quickly assess the knowledge level of Airmen, prepare Airmen for today’s
irregular and counterinsurgency environments, and identify and deploy people who may have
special talents and experience.

Combining Technologies into Learning Systems

Four companies currently dominate the learning systems market in the United States: Black-
board, Desire2Learn, Moodle, and Sakai.

Blackboard is learning management system (LMS) software partially owned by Microsoft
that is funded by annual licensing fees. To date it has been adopted by major institutions, such
as Ohio State University and the University of Cincinnati, and smaller ones, such as Hum-
boldt State University. Other institutions, such as the Virginia Department of Education and
Columbia College (Missouri), have adapted the Desire2Learn system (Desire2Learn, 2009).

Desire2Learn is an open-source software-extensible LMS. It is secure, scalable, and
upgradeable (Desire2Learn, undated). Though it utilizes open-source software, it is not free
and requires a license and maintenance contract. More than 80 four-year higher-education
institutions are clients.

Moodle is open-source, free LMS software that is customizable by programming staff,
flexible for the instructor and developer, and supported by programmers worldwide. It is con-
sidered by some to be an LMS and by others to be a virtual learning environment (Moodle,
2009). It is a free web application that educators can use to create effective online learning sites.
Moodle has a large and diverse user community; there were more than 780,000 registered users
just on the one Moodle site we visited, speaking more than 78 languages in 204 countries.

Sakai is distributed as free and open-source software under the Educational Community
License (“Sakai: Product Overview,” undated). Sakai refers to itself as a collaboration and learn-
ing environment. Sakai’s open development process allows users to develop unique local appli-
cations. Sakai was founded in 2004 with a $2,200,000 initial grant from the Mellon Founda-
tion and the Hewlett Foundation and with $4,400,000 from core partners. Some institutions,
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such as the Lancaster University Management School in the UK, run both Moodle- and Sakai-
based courses for teaching and also for building communities of individuals (business profes-
sionals, participant research groups) and report that both have been successful (Zacker.org,
2009). In their view, success is more about ensuring that instructors are properly trained and
resourced to make the switch than about the technology itself.

The experience of institutions such as the University of Cincinnati in integrating learning
systems might have significant implications for ongoing Air Force customized learning efforts.
The University of Cincinnati has been using a home-grown system, through trial and error for
the last four years, to integrate different technologies, such as Turning Point’s radio frequency—
based “clicker” learning system! and the Blackboard learning system, in order to meet its own
customized learning needs.

The Blackboard learning system offers the university, among other capabilities, an instant
messaging system that allows real-time interaction between teachers and students. Currently
75 percent of courses taught at the university use the Blackboard system. University profes-
sors relate that the system enhances key teacher-student functions, such as automatic grading,
checking for plagiarism, discussion boards, and a shared whiteboard. Though the University of
Cincinnati has been using Blackboard for ten years, it has also integrated it with other learning
systems, such as the Turning Point clicker system. The clicker system is being used for 50—60
larger courses at the University of Cincinnati and has been found to be teacher friendly because
it integrates well with PowerPoint.

E-learning has not only grown by leaps and bounds in the United States over the last
several years but also overseas. From January to March 2008, the Department of Computer
Science at the University of Oviedo in Spain conducted a small survey on the use of web-based
LMSs that is instructive (Figure 5.1).

Figure 5.1
University of Oviedo’s Survey, “Web-Based LMS for Higher Education”

WebCT/
Blackboard

Moodle

Other/
self-developed

dotLRN

SOURCE: Department of Computer Science at the University of Oviedo, undated.
NOTE: Percentages represent the distribution of web-based learning systems
among universities surveyed.

RAND TR880-5.1

I The “clicker” is a wireless keypad instrument given to (or purchased by) each student that gives immediate feedback to

the instructor to questions asked. It integrates with PowerPoint presentations.



30 Customized Learning: Potential Air Force Applications

As LMSs proliferated in colleges, and at a slower pace in businesses and local govern-
ments, both students and teachers began to compare advantages of the systems for potential
customization of their own systems. Munoz and Van Duzer (2005) compared satisfaction
levels of online teaching and learning tools. The experiment compared Moodle 1.3.2 with
Blackboard 6.0 Basic Edition using a course previously taught in a classroom. The experimen-
tal approach was to teach one random assignment the first day of class, half in Blackboard, half
in Moodle. The features of the two systems included

* clectronic assignment submissions

* virtual areas for group work

* self-assessment quizzes and online testing
* sequential learning objects (Moodle only)
* embedded ShockWave Flash files

e tracked specific student activity (Moodle only)
* poll (Moodle only)

* glossary (Moodle only)

* survey

e discussion forums

* links to external web pages.

The polled facilitators responded that both Moodle and Blackboard had apparent com-
petitive advantages. Moodle provided individualized feedback easily on all assignments. It also
proved easier for the facilitator to track each student’s activity in class—when, how often, and
from where students access the course. Blackboard’s advantages over Moodle were a more pol-
ished appearance, a better grade book, threaded discussions that easily differentiated between
read and unread posts, and announcements that were more prominently displayed on entering
the course.

Student satisfaction in this study was judged by a survey examining the following areas:

* Did Blackboard/Moodle enhance instruction?

* Did the user receive adequate technical assistance?

* Did the technology-based activities develop problem-solving skills?
* Were the instructional materials well organized?

* Were the web-based resources effective as learning tools?

* Were the discussion boards easy to use?

e Did this communication tool enhance interaction with instructors?
* Did this communication tool enhance interaction with classmates?

In the end, Munoz and Van Duzer’s students favored Moodle over Blackboard by
35.7 percent to 21.4 percent, with a significant proportion showing no preference. Moodle’s

primary advantage was enhanced interactions with instructors and fellow classmates (Munoz
and Van Duzer, 2005).
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Technology and Learning Organizations

Holm (2009) relates that it is important for organizations to “sustain knowledge across mis-
sions and generations” and to “identify and capture the information that exists across the
organization.” Also, a learning organization needs to help people find, organize, and share the
knowledge they already have by efficiently managing the organization’s knowledge resources.
The most effective learning organizations increase collaboration and facilitate knowledge cre-
ation and sharing by developing techniques and tools that enable teams and communities to
collaborate across barriers of time and space.

For the Air Force, Holm’s observations might translate into questions like “How does
the Air Force adopt information technology systems to capture some of the knowledge and
skills of retiring employees?” Holm relates that “teaching” and “instructional modes of deliv-
ery” may be outmoded paradigm(s), and large organizations like the Air Force need to shift
more resources toward sharing information across generations. To this end, her organization,
NASA JPL, uses “Explorer Island” in Second Life not only for outreach, education, and train-
ing but also in an operational mode to support live missions, modeling and simulation, daily
collaboration, and proposal development.

Mobile Versus Situated Learning Technologies

Brown, a member of the U.S. Army’s Distributed Learning Subcommittee, believes that recent
advances in what she terms “mobile learning” also have many implications for the Air Force
(2009). In this context, mobility is no longer restricted to a matter of traveling but instead
increasingly reflects the degree to which people can interact with information and others in
new configurations of social-technical relationships independent of geographical proximity
(Kakihara and Sorenson, 2002).

Brown’s research starts with the proposition that “the teacher doesn’t know everything.”
She relates that there is increasing discussion about advancing the “second screen” approach.?
There is an increasing recognition by those who use new technologies that it is not only the
teacher who imparts knowledge. In fact, new technologies enable the creation of new positions
or third players—in addition to traditional teachers. Some universities are already making use
of a “Google jockey” who contemporaneously searches the Web on behalf of the class as the
discussion between student and teachers veers from topic to topic. Brown’s research indicates
a need to further examine dynamic ways to supplement the teacher in new learning environ-
ments. Teachers are already increasingly regarded as “facilitators” with the introduction of such
systems and technologies.

2 Holm is the Chief Knowledge Architect at the Jet Propulsion Laboratory (JPL), California Institute of Technology. She
leads the National Aeronautics and Space Administration’s (NASA’s) knowledge management team, and recent activities
include transforming NASA into a learning organization through the use of communities of practice and sharing lessons
learned.

3 The “second screen” is a handheld device supplementing instruction in the classroom (the first screen).
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Opportunities for New Educational Technologies

The Air Force increasingly faces supporting core competencies and missions that present them-
selves as asymmetric challenges. Brown (2009) also suggested examining how new technolo-
gies could be used to close the gap between the interest (letter of intent) shown by poten-
tial recruits and their final commitment. It follows that the Air Force will need to tailor its
teaching-learning approach and instructional modes of delivery to this new environment.
Brown relates that Gottferdson’s (2008) elements of learning may be instructive in this regard.
His five elements are

* first-time learning

e additional learning

* trying to remember-recall

* learning during change

* learning when something goes wrong,

En masse, collaborative forms of social interaction have taken off in recent years among
America’s youth. In many ways, higher education has followed. The experience of Rush’s
High-Tech High School in San Diego, California, is instructive in this regard. The school was
founded in 2000 and currently has an enrollment of 430 students, from grades 9 through 12
(Rush, 2009).

High-Tech High uses a unique learning approach focused less on competition and more
on collaboration. It currently offers courses with titles such as

3-D Game Design

Furniture from Junk

First Robotics—Design and Build
Independent Visual Arts Studio.

The High-Tech High experience has important implications for Air Force customized
learning efforts. At High-Tech High, each student has a digital portfolio that can be accessed
on the school’s homepage. The portfolio construct offers important insights for attitudes and
interests of new recruits as learners increasingly expect emphasis more on the teacher-guided
“discovery” style of learning using Mosston and Ashworth’s (1994) spectrum of teaching styles.*

Using Technology as a Resource, Not a Solution

For the Air Force, we draw three conclusions regarding the use of learning technology:

* Learning technologies hold the promise of mitigating some of the challenges its training
programs confront by allowing greater responsiveness to the individual’s learning style,
prior knowledge, speed of learning, capabilities, and interests.

4 Mosston and Ashworth describe ten distinctive teaching styles based on the degree to which the teacher and/or students

assume responsibility for what occurs in the lesson. Some aspects of customized learning assume greater responsibility of
the student for the learning.
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* A very large pool of applications from which to choose is available. These applications can
be adapted, or entirely new ones can be developed.
e 'These applications are tools, not complete solutions.

Johnstone and Poulin commented that “it should be no surprise to learn that the most
critical variables affecting the costs of using technology all relate to people” (2002, p. 21). In a
university setting, they believe that the wrong person to develop technological solutions is the
professor, given the relative salary levels of professors. In the Air Force, instructor salaries are
equivalent to or less than most contracted courseware developers, and there may be savings
associated with using government personnel to develop tools. These assumptions should also
be tested in an experiment.






CHAPTER SIX
Recommendations

We recommend a series of experiments to test the effectiveness of customized learning and
technological advances in education.

One experiment would focus on self-paced learning. The operations intelligence course
would be a good candidate because it requires a large amount of memorization. The course also
has a high attrition rate. Given that individuals memorize and retain information at different
speeds, the experiment would examine the effect of allowing students to study the material at
their own speeds. Simple video recordings could supplement a lack of current CBI, which may
require buying headphones for listening.! Scripted PowerPoint lectures, reading material, and
individual computers are already available for this course. An instructor would be required
to monitor the class and provide personalized help as needed. Classes could start at any time,
and larger class sizes could be utilized. Demonstrations or hands-on equipment would require
fixed schedules so that students, having completed the prerequisites, could stop the self-paced
work and attend, returning later to where they left off in the self-paced portion. Some safe-
guards would be required for testing (e.g., the use of multiple test questions to avoid cheating).
Key criteria to examine would be the average length of time to graduation, average test scores,
washback rates, attrition rates, required number of instructors to support, and overall costs.
As a corollary to self-paced learning, an additional scenario would evaluate the advantages of
eight-hour instructional days compared with the more common six-hour instructional day
seen in the civilian world. The additional two hours have some self-pacing features in that they
allow each student to use the time as he or she sees best.

We would also suggest a similar test in a high washback course, such as the Aerospace
Ground Equipment course (AGE). This course would be significantly more difficult to use
for experimentation because of the large amount of hands-on training and equipment use. It
would require some creativity to create ongoing laboratories (equipment centers) with fixed or
nonfixed starting times. Ultimately, using AGE for experimentation may be too diflicult, but
the concept of using self-pacing in a course with a high washback rate has merit.

We recommend administering a learning style instrument and providing a learning style
assessment to students in a medium- or high-attrition course and evaluating the effects against
classes without learning style feedback. We also suggest making some instructors aware of stu-
dent learning styles and providing the instructors with some information on how to adapt their
teaching styles to the students’ learning styles. This experiment would have three experimental
groups: (1) a control group with no learning style feedback, (2) students with learning style

U If self-paced learning is successful, some savings could be devoted to better self-paced courseware than video recordings

and existing scripted PowerPoint lectures.
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feedback only, and (3) students with learning style information and instructors with informa-
tion on how to adapt teaching styles.

We recommend administering a teaching style instrument and providing a teaching style
assessment to instructors in a medium- or high-attrition course with a short two- to five-day
workshop on how to use the results effectively. This should be supported by objective and sub-
jective evaluations of the effects against classes without teaching style impact. This should use
variations with classes using (1) no learning or teaching style instruments, (2) classes using both
learning and teaching style instruments, and (3) classes using only learning style instruments.

We recommend the experimental use of some available learning technologies. Using
Moodle or any other LMS, for example, one experiment might seek to determine how easy it
is for non—computer skilled instructors to adapt and use the LMS in a teaching environment
and what advantages and disadvantages they found in using the tool. A survey tool could be
used pre- and post-experiment to assess ease of use, usefulness, required time to update, etc.
Finally, some effort would be required to determine the overlap between the test LMS and the
technical training management system.?

Similarly, another experiment would consider the use of Second Life for virtual problem
solving. The same questions as before would be evaluated: usage by non—computer skilled
instructors, advantages and disadvantages in using the tool, and student reaction to the virtual
environment.

Some of the research was suggestive of a link between learning styles and occupation. If
the Air Force measures learning styles, a corollary experiment would be to test learning styles
against success in various occupations.

2 The technical training management system is an administrative tool with some similarities to an LMS for tracking stu-

dent administrative details.
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