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Abstract

Training and educational organizations are rapidly changing to
support their stakeholders within the e-learning setting. Leaders
within these organizations must actively work to stay up to date
on best practices within the field. The Innovation, Instruction, and
Implementation in Federal E-Learning Science & Technology (iF-
EST) Conference is the premier conference on distributed learn-
ing, bringing together thought leaders, innovators, and senior offi-
cials from government, industry, and academia to collaborate and
share the latest challenges and innovations in the field. The confer-
ence offers innovative keynote talks, panel sessions, interactive ac-
tivities, exhibits by industry, and talks from individual presenters.
Topic areas include digital learning science, learning technology;,
learning data, technology interoperability, policy, and an annual
timely topic that changes each year.

their stakeholders. These changes are driven by technological innovations

and the need to provide education and training to larger numbers of learners
at a rapid pace (Graesser et al., 2019). Many of these learners are immersed in online
learning environments. Based on the 2019 numbers, the most recent numbers avail-
able at time of print, 7,313,623 students were enrolled in online education courses at
the postsecondary level in the United States or 44.2% of the student population (Na-
tional Center for Education Statistics, 2020, 2021). Even traditional classrooms are

T raining and educational organizations are rapidly changing how they support
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changing by increasing use of technology to offload direct instruction thus allowing
instructors to facilitate higher level learning (e.g., flipped classrooms and technolo-
gy-enhanced classrooms; Enfield, 2013; Roehl et al., 2013).

The high pressure of providing education and training within this rapidly
growing technological environment often requires rapid decisions based on lim-
ited information. Unfortunately, such demands can result in well-meaning deci-
sion-makers pursuing suboptimal or misleading choices. Decision-makers often
cling to traditional methods (e.g., in-person lectures) instead of innovating (Allen
& Seaman, 2013), in part due to beliefs that technology-supported techniques are
less effective. This is not true. E-learning (Means et al., 2013) and blended/flipped/
technology-enhanced classrooms (Liu et al., 2016) can be just as effective as tra-
ditional classrooms, and in some cases, more effective. However, to be successful,
there must be a deliberate consideration of the needs of learners and the organiza-
tion, support for those needs, and willingness to explore state-of-the-art techniques
for addressing the needs (Craig & Schroeder, 2020; Craig, Schroeder et al., 2020).
Leaders of training and educational organizations as well as other members of the
organization must stay up to date with best practices within the science of learning,
current trends learning technology, and learn from effective policies on learning
implemented by other organizations (Craig & Schroeder, 2020).

Facilitating Knowledge of Best Practices for E-Learning at iFEST

The Innovation, Instruction, and Implementation in Federal E-Learning Science
& Technology (iFEST) Conference is an ideal conference to assist training and ed-
ucation organizations stay up to date on the state-of-the-art learning practices and
procedures related to learning with technology. The conference is “the premier con-
ference on distributed learning, bringing together thought leaders, innovators, and
senior officials from government, industry, and academia to collaborate and share
the latest challenges and innovations in the field” (Advanced Distributed Learning
Initiative, 2021). First started in 2003, iFEST just finished its 18th successful annual
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Figure 1
iFEST 2021 Virtual Conference

conference. The conference is jointly organized by the National Training and Simula-
tion Association and the Advanced Distributed Learning Initiative. The call for ideas
for submissions to iFEST runs from around 15 January to 15 March. The conference
is normally held around the end of August or early September.

iFEST 2021

The 2021 meeting of iFEST was held from 31 August to 2 September 2021 (see
Figure 1). The conference was held online; however, most iFEST conferences have
been in person in Washington, D.C. The conference had 525 attendees that spanned
the public, private, nonprofit, and academic sectors. The bulk of the attendees were
from the federal government/military backgrounds who also received free atten-
dance to the conference.

The conference offers information from many difference formats. It offered three
real-time keynote talks with a government keynote from Dustin Brown, Senior Ex-
ecutive Service, deputy assistant director for management, Office of Management
and Budget; a legislative keynote from Rep. Robert C. Scott (D-VA), chair of the U.S.
House Committee on Education and Labor; and a military keynote from Maj. Gen.
Donn H. Hill, Combined Arms Center deputy commanding general—education,
Army University provost, and Command and General Staff College deputy comman-
dant. In addition, the conference had panels on modernizing training for integrated
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operations and innovation in government learning systems. Both included candid
discussions of experts from both the U.S. government and around the world. The live
elements of iIFEST also included eight activity sessions where attendees could engage
in hands-on activities/training and an exhibit hall where attendees could interact
with cutting-edge companies and organizations in the field. In addition to these, the
conference had prerecorded 27 presentations and 13 prerecorded posters.

Topic Areas

Each year, iFEST focuses on five common lines of effort plus an annual timely topic.
For the 2021 conference, the topics and their descriptions are provided in the Table.

Digital Learning Science

Technology is now a more important component within the learning process.
However, the fundamental principles of how humans learn have not changed. For
humans, learning is messy. The act does not take place in a sterile environment,
nor is it automatic. Learning is individualistic, sometimes spontaneous, but often
very effortful, slow, and gradual, and moves forward in fits and starts (Hattie, 2009).
Because of this, training and educational organizations must support the needs of
the stakeholders, ensure that appropriate resources are allocated, and ensure buy in
from all stakeholders (Craig & Schroeder, 2020; Giattino & Strafford, 2019; Moore
& Kearsley, 2011; Muilenburg & Berge, 2001). Thus, it is important for education-
al decision-makers, instructional designers, and instructors to understand the best
practices for learning and implement them to the best of their ability and resources.
In the remainder of this section, we have summarized the basics of human learning
that could be supported by well-organized, state-of-the-art e-learning.

Digital Learning Science at iFEST. This year’s iFEST conference had three talks
pertaining to the digital learning science area. These ranged from very specific such
as training effectiveness of augmented and virtual reality and the role of instructors
in personalized learning to broader methods for heuristically evaluating learning or-
ganizations for compliance with science of learning best practices.

Learning Technology
Learning technology encompasses a large swath of space from basic websites

or PDF-based e-books to highly interactive learning systems that use artificial in-
telligence to personalize experience for learners. These technologies range in ef-
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Table
The Six Topics of Focus for iFEST and the Conferences Description of Each Topic

Topic Description
Digital Learning Effective application of learning science, particularly for technology-enabled
Science learning and learning ecosystem contexts. Example topics include learning

science for the future, learning strategies and tactics for new training or
education platforms, learning theory related to data-driven learning, and
lifelong learning principles.

Learning Digital learning systems, including new platforms or new ways to use

Technology learning platforms. Example topics include e-learning and mobile systems,
multimedia learning platforms, learning experience platforms, digital
assessment systems, and enabling applications such as content repositories,
course catalogs, competencies, and qualification systems.

Learning Data Data within the context of learning systems to include improved
measurement, storage, handling, analysis, visualization, and use. Example
topics include data-driven learning, real-time adaptations, learner profiles in
practice, competency and credentialing management, stealth assessment,
and privacy, identity, and security of learner data.

Technology Interoperability within systems or applications, including specifications,

Interoperability interface and data standards, and technical considerations for implementing
amodern continuum of learning. Example topics include metadata standards
for courseware, learning performance standards, xAPI profiles for Department
of Defense, interoperable learner records, data architectures, and other
learning ecosystem considerations.

Policy Policy, process, and governance considerations relevant for the distributed
learning community. This includes topics such as government regulations,
industry guidelines, oversight structures, formal law and policy considerations,
and organizational dynamics.

Annual Timely Learning and Thriving in the New Normal—The pandemic required

Topic organizations to pivot online from in-person workplaces, classes, and events.
What lessons have been learned to adapted to this “new normal?” How are
organizations building and improving on past practices to create new and
better ways of doing things?
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fectiveness. Noninteractive technology such as e-books are little more than a PDF
page-turner and are not particularly effective or liked (Daniel & Woody, 2013). Com-
puter-aided instruction such as an e-book expanded with video-based modeling and
predictive questions is considered more effective (Craig et al., 2018). A dynamic per-
sonalized system such as an intelligent tutoring system is the most effective (Kulik
& Fletcher, 2016; Ma et al., 2014). One review of the literature even showed that
dynamic systems such as intelligent tutoring systems are as effective as one-on-one
human tutoring (Vanlehn, 2011).

Learning Technology at iFEST. With 26 presentations, learning technology
area was the largest and most popular topic at iFEST. This is a pattern that has
been repeated in the last few years. Most of these talks involve a presentation over
a specific system containing an overview of the learning science principles that
support them, evaluations of the system, and information on how the systems have
been applied in the field.

Learning Data

To modernize courses and enable information sharing, learning technologies
must be able to collect and output learning data. There are several popular standards
for data. xAPI is an example of one method for capturing, standardizing, and sharing
human performance data. Within xAPI, all learning experiences can be represented
as interactions both internal and external to the online environment (Murphy et al.,
2016). These data can be stored within databases for later analysis via learning ana-
lytics and data mining techniques. The output of these analyses can then be used to
optimize future learning through increased personalization (e.g., of learning mate-
rials or processes) or data visualizations (e.g., dashboards that offer feedback or rec-
ommendations to students, instructors, or administrators). Additionally, these data
can be used to detect unproductive learning behaviors (Papamitsiou & Economides,
2014) and even cheating behaviors (Chuang et al., 2017). Long and colleagues (2015)
implemented personalization and visualization strategies within a rifle marksman-
ship course, resulting in a nearly 40% reduction in training time. Although this ap-
proach is promising, additional research is needed to determine the best practices
for implementation and impact.

Learning Data at iFEST. The uses of learning data are broad, and this is re-
flected in the 10 presentations at this year’s iFEST. The topics ranged from spe-
cific how-to applications such as using captured data to identify effective digital
instruction and using data to provide effective data visualization in the form of
dashboards up to review of return on investment (ROI) from using learner data
and using learner data to ensure credentials are meet for certification programs
across multiple institutions.
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Technology Interoperability

Technology should collect and support data within courses and ideally feed into
databases that can be reused within the course, externally from the course-for-course
redesign (Paredes et al., 2020) or to feed into a larger learning ecosystem (Gordon
et al., 2020)(see Figure 2). To modernize courses and enable information sharing,
learning technologies must be able to collect and output learning data. Several data
standards are already in use with xAPI providing a popular method for capturing,
standardizing, and sharing human performance data.

Growing evidence supports the use of technology interoperability. Long et al.
(2015) investigated interoperable system performance for unstabilized gunnery
simulators. The goal was to improve the efficiency of the adaptive training curric-
ulum on a virtual simulation training system. They found a significant reduction in
the amount of time to train with comparable final qualification scores. The Army
Research Laboratory developed Pipeline, which is a Microsoft. NET dynamic link
library that enables simulator vendors to wrap around their systems to be able to
generate and consume xAPI activity statements (Long et al., 2015). Like the result
found by Murphy et al. (2016), a nearly 40% reduction in time spent training on
Basic Rifle Marksmanship was found. This was mainly due to acceleration in the
curriculum. However, in this study the participants were cadets from a local ROTC
and not actual military trainees. Furthermore, both studies addressed only a stove-
piped learning episode (i.e., across multiple learning episodes), as both implemented
adaptation in a single learning experience (Smith et al., 2018). Smith et al. (2018)
stated that ideally, these adaptations should be applied within and across learning
and development episodes.

Technology Interoperability at iFEST. The conference had nine presentations
on technology interoperability. These included talks on transiting to higher levels of
interoperability such as moving from older SCORM systems to modern xAPI sys-
tems and retrofitting standard classroom training into more technology supported
and interoperable environments. Presentations also focused on more detailed talks
explaining higher level standards that have been set forth for implementing interop-
erable networks such as the Total Learning Architecture.

Policy

Any learning organization is only as good as the governance set forth to oversee
its operation of its learning ecosystem (Walcutt & Schatz, 2019). Policy is one of
the key issues that must be set to guide the process of good governance (Giattino &
Stafford, 2019). These policies establish who among multiple constituencies are re-
sponsible for establishing and enforcing policy across the organization. The policies
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Figure 2
Visual Example of Technology Interoperability From Data Collection Sources to Reuse
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also guide change within the learning ecosystem by setting acceptable guidelines for
evaluating performance (Berk, 2013; Giattino & Stafford, 2019; Hai-Jew, 2006) and
providing flexibility that allows change within the organization without fear of repri-
sal (Craig, Li et al., 2020).

Policy at iFEST. The iFEST conference had four excellent presentations over pol-
icy in the current year. Two of the talks presented policies on xAPI implementation
at a higher level by the advanced distributed learning initiative and a more applied
level within the U.S. Navy. The other two talks were excellent examples of public
transparency of policy with a public review and comment session on the NATO Ad-
vanced Distributed Learning handbook and a consideration of stakeholders in a talk
that discussed integrating learning engineering into a team.

Annual Timely Topic

The annual topic this year was “Living and Thriving in the New Normal” This topic
was in direct response to the drastic shift toward e-learning during the COVID-19 pan-
demic. This has become a widely documented phenomenon that has impacted most if
not all instances of training and education (Soni, 2020). For example, a quick search on
Google Scholar with the key terms of COVID-19 and e-learning shift provided 2920
articles reporting how the shift occurred that range from K-12 to adult learning orga-
nizations from almost every discipline of learning and numerous countries.

Annual Timely Topic (Living and Thriving in the New Normal) at iFEST. The an-
nual timely topic did not disappoint. Nine interesting talks provided guidance and les-
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sons learned for the breakneck speed within which most learning and training organi-
zations work. These talks provided practical guidance from best practices for recording
success and developing creativity in using new technology to specific guidance on use-
ful technology, such as how to switch between in-person, online, and blended learning,
and extending reality with new technology such as augmented reality and virtual reality.

Conclusion

In the words of Abraham Lincoln (1989), “we know nothing of what will hap-
pen in future, but by the analogy of experience” (p. 50). However, dealing with the
COVID pandemic has taught us is that past experience does not always provide the
best analogy. That is why leaders within training and learning organizations must be
prepared to understand the state of the art in modern learning ecosystems (Craig,
Li et al., 2020; Walcutt & Schatz, 2019). Having a firm foundation in modern learn-
ing ecosystems is essential for creating innovative learning organizations that can
quickly respond to new challenges. Attending and presenting at conferences such as
iFEST is a unique opportunity to understand the cutting edge of modern learning
ecosystems and to identify the people that are moving the area forward. 3
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