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What are we evolving from? Industrial Age Learning
* Time-based and episodic
* Assembly line—like

* One-size-fits-all

* Input-focused
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from experts to students

Warning: This is intentionally hyperbolic and a
bit apocryphal, but you get the idea...
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What are we evolving to? Information Age Learning

ifelong continuum
nterconnected

Personalized
Outcome-focused
Active

Focused on fostering 215t
century competencies
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OPM Signs MOA to Give DOD Access to Reskilling Platform

DOD and taxpayers predicted to Save an annual $100-3207 million

WﬁSHINGTDN, DC-Thay 8. Office of Personnel Management ¢

(OPM) and the us Depariment of Defense
memorandum of agreement to

aMing® platiorm a centralized s,
m Management Group (RMG).
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and operation ang maintenance of 3 DoD-wide

The goals of this enterprise approg,
cost-optimized products ang servic
Components, separately.
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apid acquisition and modernization outcomes, ang more
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These saiufions 8re requirements driven, uniqualy configurad cloud-baseg learning ecosystems, USALearnmg@ 15 & Best-in-Class (BIC)
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At the Tipping Point: Learning Science and Technology as Key Strategic
Enablers for the Future of Defense and Security
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ABSTRACT

According to former U.S. Secretary of Defense, Ash Carter, today's national secunity environment is “dramatically
different—and more diverse and complex m the scope of its challenges—than the one we've been engaged with for
the last 25 years, and it reguires new ways qf thinking and new ways af acting” (2018, emphasis 15 ows). These new
ways cannot be achieved without sigmficant changes to hfelong (or at least career-long) personnel development.
This paper focuses on one aspect of that (rlevelution. 1e , specifically examiming the challenges, goals, projects, and
recommended actions related to the transformation of framming and education i the defense and secunty sectors.

For more than a decade, framning and education professionals have beaten this drum. Fesearchers and dedicated
prachfioners have pursued tactical-level programs in cognitive readiness, improved decision-making, adaptabibity,
accelerated learmng, mshuctional excellence, and s0 on. Small “mkblots™ of excellsnce formed, and many papers
were written. These inkblots are now converging, and grassroots efforts are baing stengthened by senious top-level
patronage and policy dowection. Now, strategic-level organizational change seems possible.

Al of the U5, pulitary services, as well as many other secunty agencies and eoahfion partners, have released
detailed mundance on how to evolve their learming and development processes. This paper summarizes these
complementary efforts and then recommends collective actions that may yield meamingful returns in the short- to
mid-term Specifically, these recommendations focus on instruchonal quality, competencies, credentials, data
analvties, data interoperability, persomalization, learning on demand, integrated human-machine systems, 2
technology-enabled contmuum of learming providing multiple paths for achievement, and an enterprize approach to
talent management.

ABOUT THE AUTHORS
Elaine M. Kaybourn, PhD. 15 3 Prnecipal Member of the Technical Staff in Cognitive Science & Systems at

Sandia National Laboratories, and an ERCIM (Ewopean Research Consortium for Informatics and Mathematics)
Fellow whe has worked as a guest seientist in premier research laboratonies in Germany, England, and France.

Sae Schatz, Ph.D. serves as the Director of the Advanced Distnbuted Learming (ADL) Imfiative, a research and

This paper summarizes many of the top-level strategy
and policy documents directing an evolution in military

learning and development systems

2017 Paper No. 17109 Page 1 of 12

At the Tipping Point: Learning
Science and Technology as Key
Strategic Enablers for the Future of
Defense and Security

Raybourn et al. (2017) |I/ITSEC
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Technology, including artificial intelligence and
data science, have progressed—making the
future learning ecosystem technically viable
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Cognitive science and neuroscience have
similarly matured, creating the research-based
framework to guide technology application
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SAMR Model
Popularized by Ruben Puentedura

.WARNING: Consider how you’re applying new
technologies—are you using them in the same old ways?
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Imagine this bullseye is your learning experience—maybe it’s a
simulation-based scenario, a schoolhouse course, or even an
apprenticeship or on-the-job experience. What do you know about your
students or trainees coming into the learning experience? And what data
do you pass on to the next experience afterwards?



Imagine if we instead had a robust history of data coming into our learning event?
And what if we were like a relay team, that passed the baton when we were done,
and not just to formal training and education—but what if we could do this with
informal, too? Self-directed learning, social learning, and other experiences...?
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But once we link all of our islands together, how do we ensure
that the apples from my island can fit with the oranges from ¥
yours? In other words, how do | make sure that my dataand -

your data can actually co-exist in a meaningful way? .




Specifically, how do we ensure that we talk about
learning content, job and task requirements, and
human performance in similar ways?
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We do, sort of, have a common currency
today: Time. But it’'s not a good measure of
human performance or learning outcomes.
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Competencies
Credentials

OUTCOME



Knowledge and - | ( \

...a measurable pattern of knowledge, skills, abilities,
behaviors, and other characteristics that an individual
needs to perform work roles or occupational functions
successfully. Competencies specify the ‘how” of
performing job tasks, or what the person needs to do
the job successfully.”

Competencies

—

. . ‘ U.S. Office of Personnel Management
Social and Emoti
C) rr——
Traits and Aptit

e
S
O

Self-Concep



MASTER

Competencies

COMPETENT

ADVANCED
BEGINNER

NOVICE

eve(J 0 'F

masrely






these methods.
Estimates of teacher fixed effects from linear regressions of test scores consistently indi-

cate that there are laree differences in gualitv amone teachers in this data. A one standard

Rockoff (2004). The impact
of individual teachers on
student achievement:
Evidence from panel data

Estimates of teacher fixed effects from linear regressions of test scores consistently indi-
cate that there are large differences in quality among teachers in this data. A one standard
deviation increase in teacher quality raises test scores by approximately .20 standard devia-

tions in reading and .24 standard deviations in math on nationally standardized distributions

dard devia-
distributions
est scores in
d deviations
i experience.
Moreover, estimated returns to experience are quite different if teacher fixed effects are
omitted from my analysis. This suggests that using variation across teachers to identify
experience effects may give biased results due to correlation between teacher fixed effects
and teaching experience.

Policymakers have demonstrated their faith in the importance of teachers by greatly in-
creasing funding for programs that aim to improve teacher quality in low performing schools.
However, the vast majority of these initiatives focus on rewarding teachers who possess cre-
dentials that have not been concretely linked to student performance (e.g. certification,
schooling, teacher exam scores). My results support the idea that raising teacher quality
is an important way to improve achievement, but suggest that policies may benefit from
shifting focus from credentials to performance-based indicators of teacher quality.

This paper is organized as follows: in section two, I provide an overview of previous

!The most recent example is the ‘No Child Left Behind Act,” which appropriated over 34 billion for
training and recruitment of teachers in 2002, This is in addition to various other federal and state initiatives
targeting teachers, such as forgiving student loans, easing qualifications for home mortgages, and waiving
tuition for teachers’ children who enroll in state universities.

Quality teachers have
profound impacts on
student learning
outcomes
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besws have worked hard to isolate the impact of teach- l

their

increases in earnings. Consider, for example,
a teacher with a class of 20 students. Under
such circumstances, the teacher at the 60th
percentile will—each year—raise students’
aggregate earnings by a total of $106,000. The
impact of one at the 69th percentile (as compared to the aver-
age) is $212,000, and one at

ings up by more than $400,000.

dercentile will shift earn-

Effective Teachers Raise Students’ Earnings
(Figure 1)

The economic value of an effective teacher grows with larger classes,
and the economic costs of having an ineffective teacher are substantial.

Annual Impact of Teacher Quality on the
Lifetime Incomes of a Class of Students*

$1,000,000

500,000

average teacher.

Hanushek (2011). How
much is a good teacher
worth?

But there is also symmetry to these calculations. A very
low performing teacher (at the 16th percentile of effective-

ness) will have a negative iIIIE-L_t of $400,000 compared to an

increase in the level 0T ik phdard
deviation yields an average increase of between $110,000 and
$230,000 in lifetime earnings.

How do increases in teacher effectiveness relate to this?
Obwviously, teacher quality is not the only factor that affects
student achievement. The student’s own motivations and
support from family and peers play crucial roles as well. But

A good, but not great,
teacher increases each
student’s lifetime earnings
by $10,600. Given a

class of 20 students, she will raise their

-500,000

Impact on student lifetime earnings

-1,000,000

5 10 15 20 25 30
Class size

= = = = 90th percentile teacher 11000 40th percentile teacher
=== == T5th percentile teacher === .. == 25th percentile teacher
60th percentile teacher = = = 10th percentile teacher

*Compared to an average teacher

SOURCE: Authors’ calculations

But there is also symmetry to these calculations. A very
low performing teacher (at the 16th percentile of effective-
ness) will have a negative impact of $400,000 compared to an
average teacher.

Moreover, the economic value of an effective teacher grows
with larger classes, as do the economic losses of an ineffective
teacher. Figure 1 illustrates the aggregate impact on students’

poor-quality) teacher a can

42 EDUCATION MEXT fSUMMER 2011

have a lifelong influence

www.educationnext.org

The impact of a high-quality (or



Knowledge of Teaching and Learning

Studies have found a somewhat stronger and more consistently positive
influence of education coursework on teachers’ effectiveness. Ashton and Crocker
(1987) found significant positive relationships between education coursework and
teacher performance in 4 of 7 studies they reviewed—a larger share than those showing
subject matter relationships. Evertson, Hawley, and Zlotnik (1985) reported a
consistent positive effect of teachers’ formal education training on supervisory ratings
and student learning, with 11 of 13 studies showing greater effectiveness for fully
prepared and certified vs. uncertified or provisionally certified teachers. With respect

to subject matter coursework, 5 DfS studies lhev reviewed found no rel allcmshlp, and
ih, il 2 £ = 11 H

(1999). Teacher quality and

In a study of more than 200 graduates of a single teacher education program,
Ferguson and Womack (1993) examined the influences on 13 dimensions of teaching
performance of education and subject matter coursework, NTE subject matter test
scores, and GPA in the student’s major. They found that ths
coursework completed by teachers Explalned more tl variance in
teacher performance (16. 5 percent) than did measures oR rledge (NTE
scores and GPA in the major), which explained less than 4 percent In a similar study

In a study of more than 200 graduates of a single teacher education program,
Ferguson and Womack (1993) examined the influences on 13 dimensions of teaching
performance of education and subject matter coursework, NTE subject matter test
scores, and GPA in the student’s major. They found that the amount of education
coursework completed by teachers explained more than four times the variance in
teacher perfnrmance (16.5 percent) than did measures of content knowledge (NTE
scores and GPA in the major), which explained less than 4 percent. In a similar study
which compared relative influences of different kinds of knowledge on 12 dimensions
of teacher performance for more than 270 teachers, Guyton and Farokhi (1987) found
consistent strong, pnsm\e relalmnshlps between leacher education coursework
performance and teacher performance in the classroom as measured through a
standardized observation instrument, while relalionships between classroom
performance and subject matter test scores were positive but insignificant and
re]ationships between classroom performance and basic skill scores were almost
nonexistent. Another program-based study by Denton and Lacina (1954) found
positive relationships between the extent of teachers’ professional education
coursework and their teaching performance, including their students” achievement.

It may be that the positive effects of subject matter knowledge are augmented
or offset by knowledge of how to teach the subject to various kinds of students. That
is, the degree of pedagogical skill may interact with subject matter knowledge to
bolster or reduce teacher performance. As Byre (1983) suggests:

It is surely plausible to suggest that insofar as a teacher’s knowledge provides
the basis for his or her effectiveness, the most relevant knowledge will be that which
concerns the particular topic being laughl and the relevant pedagogical strategies for
teaching it to the particular types of pupils to whom it will be taught. If the teacher is
to teach fractions, then it is knowledge of fractions and perhaps of closely assodated
topics which is of major importance... Similarly, knowledge of teaching strategies
relevant to leaching fractions will be important (p. 14).

Darling-Hammond

student achievement: A
review of state policy
evidence.

Teachers’ knowledge
and skill in the practice
of education is more
important than their
content expertise—the
context, delivery, and
other pedagogical (or
andragogical) factors
matter significantly



People who can “teach themselves” (self-regulate
their learning) also have a major advantage.
According to one meta-analysis, this ability accounts
for 17% of the variance in learning outcomes.

R T e

Sitzmann, T., & Ely, K. |
(2011). A meta-analysis of
self-regulated learning...



According to polls conducted jointly by Gallup and the Lumina Foundation, 96% of chief
academic officers at higher education institutions felt their programs were “very” or
“somewhat” effective at preparing students for the world of work

—but only 11% of business leaders strongly agreed. Business leaders said graduates lack
the skills and competences their companies actually need.

1% Yo%

wOOdddOhd

Source: Preety Sidhu and Valerie J. Calderon (2016). https://news.gallup.com
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So, while “learning skill” is undoubtedly important, there
are other pieces missing from the puzzle. We need to think
big picture; we need to think about OUTCOMES.



52 SME contributors from academia, education, MOD

government, military, non-profits, and industry LEAR

35 Authors fﬁm%y%g%

385 Pages + References al [R

Available at the Government Publishing Office website F“/

No cost to download T

Broad allowances for reuse :QE |
research > (ELE

http://bit.ly/2WKBoN6 (81

MO,



http://bit.ly/2WKBoN6

Federal E-learning Science & Technology

iIFEST

innovation e nstruction e implementation

26-28 August 2019
https://adlnet.gov/ifest-2019



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32

