
T he job skills needed for today—and tomorrow—are rapidly changing. 
Advances in technology, such as robotics and machine learning, are chang-
ing the work environment by transitioning certain tasks away from workers, 
which may free up those workers to do other tasks that require different 

skill sets.1 By 2020, more than one-third of the desired core skill sets of most occu-
pations will be composed of skills that are not considered crucial to the job today.2 
The United States is facing an unprecedented crisis of “skill mismatch” between 
the supply and demand of skills, and between current and anticipated skill needs.3 
Furthermore, even if we do not yet know the specific skill requirements for the 
future, it is clear that workers will need to be able to rapidly adapt to new contexts 
and needs.

These broad job skill shifts affect the U.S. Air Force. Today’s technology and 
threat environment demand an Air Force workforce that is not only deeply skilled 
in its areas of expertise, but also prepared to be effective in complex, unfamiliar, 
and sometimes unpredictable contexts. Airmen need to be agile to meet the needs 
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of changing work and world contexts. The Chief of Staff 
of the Air Force’s (CSAF’s) emphasis on pushing decision 
authority to squadron commanders will require complex 
decisionmaking skills at the squadron level. The CSAF’s 
three focus areas emphasize “cohesive, ready, and agile 
fighting forces” and underscore the necessity of “situa-
tional awareness, rapid decisionmaking, and the ability 
to direct forces to achieve commander’s intent” to multi- 
domain command and control.4 Two of the Secretary of 
the Air Force’s priorities are developing readiness; enacting 
cost-effective modernization; driving innovation; devel-
oping exceptional leaders; and strengthening alliances.5 
As emphasized in America’s Air Force: A Call to the Future 
(Secretary of the Air Force, 2014) and reiterated in the 
Human Capital Annex (U.S. Air Force, 2015a), the Air 
Force must be “diverse, agile, and inclusive” to meet the 
needs of the current, rapidly evolving environment. Agility 
is a thread running throughout the Air Force’s Strategic 
Master Plan (U.S. Air Force, 2015b), and the Air Force has 

made a substantial investment in identifying research- 
informed approaches to improving this critical area. This 
Perspective shares findings from closely related research 
in the private and education sectors regarding 21st century 
skills, which we believe will inform and improve Air Force 
efforts to increase airman agility.6 Lessons from these 
sectors draw on conceptual models and expert analysis, as 
well as research evidence. We should note that the private 
sector is still in the early stages of developing a rigorous 
evidence base.

What Are 21st Century Skills, and 
How Do They Relate to Agility?

21st century skills are soft skills that transcend specific 
areas of knowledge: They can be grouped into cognitive 
and interpersonal skills.7 Cognitive skills include critical 
thinking, problem-solving, creativity, cognitive flexibility, 
judgment, decisionmaking, and the ability to acquire and 
utilize information. Interpersonal skills include adaptabil-
ity, collaboration, leadership, oral and written communi-
cation (including foreign languages), cultural competency, 
and emotional intelligence (understanding and construc-
tively managing one’s own emotions).8 These 21st century 
skills frame an individual’s ability to assess and respond 
to a situation effectively. All are teachable to an extent, 
although some may require more time and training in 
order to learn them. We are not focusing in this Perspective 
on “intrapersonal skills” or attributes (e.g., positive atti-
tudes, service orientation) that tend to be deeply ingrained 
in an individual’s psyche.9 

The Air Force must 
be “diverse, agile, and 
inclusive” to meet the 
needs of the current, 
rapidly evolving 
environment.
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This skillset is directly relevant to the Air Force’s  
institutional competencies that 

are key to ensuring the ability of Airmen to operate 
successfully in a constantly changing operational 
environment . . . [The competencies] are broadly 
applicable and span all occupations, functions, and 
organizational levels. These competencies place the 
broad institutional demands into a context of how 
the individual should be developed and form the 
framework for force development in the Air Force.10 

Under these institutional competencies are import-
ant subcompetencies, including strategic communica-
tion skills, vision, decisionmaking ability, adaptability, 
 coalition- and team-building capabilities, cultural 
awareness, and demonstrated commitment to contin-
uous improvement that parallel core 21st century skill 
constructs.11 For example, previous Air Force strategy has 
encouraged foreign language learning among airmen, but 
repeated attempts have shown that the true unmet need 
lies in a “deeper international insight . . . and cultural 
understanding” of the people with whom airmen interact.12 
The Air Force’s institutional subcompetency of “global, 
regional, and cultural awareness” should, in theory, address 
this need.13 Examples and evidence of how education and 
the private sector have successfully developed cultural 
understanding in their workforces might help the Air Force 
operationalize this related institutional subcompetency. 

In recent years, the Air Force has been keenly focused 
on agility, which involves “flexibility, adaptability, and 
responsiveness,” particularly in “how we organize, train, 
equip, and employ our Air Force.”14 Research on 21st cen-
tury skills is consistent with the Air Force focus on agility. 
Education and private sector research on 21st century skills 

may help the Air Force consider effective ways to develop 
related subcompetencies.

Best Practices for Developing 21st 
Century Skills

The education and private sectors have invested substan-
tially in developing 21st century skills in students and staff, 
and research on their efforts may inform the Air Force’s 
professional military education and training efforts. In par-
ticular, education and private sector research has identified 
approaches to teaching and assessing 21st century skills.

Best Practices for Teaching 21st Century 
Skills

21st century skills require a different kind of thinking, and 
learning these skills requires a different kind of teaching. 
For example, traditional modes of instruction, such as 
transmission of content through lectures or readings, may 
help a learner understand a solution to a specific problem, 
but does not develop the ability to understand and apply 
knowledge and skills in new situations.15 On the other 
hand, project-based learning promotes the development 
of cognitive skills such as transferring knowledge to new 
situations, reasoning, and problem-solving.16 In particu-
lar, workforce theory and substantial amounts of research 
support the use of project- based learning to develop 21st 
century skills.

Instructors or trainers are able to create an envi-
ronment that fosters higher-order thinking skills, such 
as  analysis, evaluation, and information synthesis. It is 
important to explicitly teach students how to learn, so 
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that they can evaluate and improve their own thinking 
processes—also known as metacognition. To help develop 
metacognition, instructors could assign students challeng-
ing tasks and then help the learners verbalize and test their 
own approaches for solving the problems posed by these 
tasks. To facilitate deeper learning, instructors or trainers 
should provide examples and model the problem-solving 
process. Instructors could indirectly encourage partici-
pants to explain their thinking by using “why” and “how” 
questions in class discussions. Formative assessments could 
help learners understand the lesson objectives and develop 
proficiency in mapping their own knowledge against those 
objectives. Instruction also should address learner mis-
understandings directly, so that learners can deliberately 
rethink their approach and build a solid foundation for 
future learning. 

Explicit instruction and self-awareness practice can 
help develop 21st century skills, such as creativity and 
teamwork ability, as well as cognition. Instructors should 
treat teamwork as an outcome, deliberately building collab-
orative skills through team activities. The instructors can 
foster creativity by teaching directly about the stages in the 
creative process (preparation or intense study; incubation 
or pondering; illumination or sudden insight, often while 
doing other things; and verification or testing the idea), 
and encouraging learners to create opportunities to go 
through these four stages.17 

To develop learning transfer, in which learners 
explicitly apply skills and knowledge from one context to 
another, instructors should teach the underlying principles 
that apply across different contexts. To practice learning 
transfer, instructors could use different representations 
of ideas in teaching and activities in which learners map 

across these representations. Research also supports the 
judicious use of technology to expand learning applica-
tions. Learners might be assigned to communicate an 
idea through a wiki, podcast, video, website, or other 
application; each mode challenges the learner to rethink 
the essential points of the idea in order to communicate it 
effectively.18 Instruction through simulations and game-
based learning also can support the development of critical 
thinking and problem-solving skills, and the ability to 
effectively multitask.19 

Additionally, these strategies might promote learners’ 
self-regulation strategies—such as mental flexibility and 
taking initiative—as well as interpersonal skills, such as 
collaboration and communication; however, the impact 
research on the effectiveness of these strategies is less 
extensive.

There is some debate as to whether 21st century skills, 
such as reasoning and problem-solving, are discipline- 
specific or generalized.20 If these skills are generalized, then 
a learner who develops systematic thinking in relation to 
engineering would be able to apply that skill to, for example, 
threat analysis. If these skills are discipline-specific, then 
they must be taught in combination with specific content. A 
meta-analysis of 117 studies found that three factors work-
ing together have the greatest impact on learners’ critical 
thinking skills: (1) explicitly teaching students about critical 
thinking, (2) incorporating content in the lessons, and  
(3) using instructional strategies designed to promote criti-
cal thinking.21 Thus, instruction designed to develop critical 
thinking should not be content-free; nor is it effective to 
expect students to develop critical thinking without clear 
direction. When instructors did not explicitly teach critical 
thinking, the outcomes were significantly poorer.
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Best Practices for Improving 21st Century 
Skills in the Workplace

Despite the dearth of academic research on specific ways 
to improve 21st century skills in the workplace, there are 
a number of recommendations that are widely considered 
conducive to improving such skills. These recommen-
dations have worked for a variety of organizations, but 
it is important to consider the specific characteristics 
of the organizations themselves—such as technological 
 capacity—that might affect the viability of a given rec-
ommendation. The Conference Board has conducted 
several case studies and surveys of organizations that 
have attempted to improve specific 21st century skills in 
their workplaces.22 Organizations like IBM, GE, Kaiser 
Permanente, Amgen, and PwC have successfully integrated 
a particular system for internal collaboration known as 
an “enterprise-wide virtual environment,” which gives 
employees the opportunity to share knowledge and ideas, 
as well as feedback, input, and questions on the knowledge 
and ideas of others.23 In each organization, this system was 
most successful when members of senior leadership were 
the first to openly use and encourage the use of the tool. 
User advocates, early adopters of the technology who shared 
their experiences with other employees and helped others 
get acclimated to using the tool, were also vital in ensuring 
the tool’s ability to improve collaboration in the workforce.

To improve leadership skills among employees, the 
recommendations from the research focused on training 
and coaching that is formal, is personalized, and allows the 
learner to work with realistic scenarios of specific events 
and decision points.24 Role-playing in order to develop 
communication skills and taking part in simulations can 
be effective strategies for developing understanding of and 
skills for leadership. Mentoring is another way to improve 

leadership skills in both current and future leaders. This 
can occur through formal mentoring programs or informal 
mentorships where junior employees seek out senior lead-
ers (and vice versa) to gain new perspectives.25

The Campbell Soup Company, the Fifth Third Bank, 
and other organizations have successfully used certain 
internal and external coaching practices to develop 21st 
century skills. Performance-focused coaching can improve 
leadership skills by aligning leaders with employees and 
stakeholders at all levels of the organization. Development-
focused coaching encourages individuals to be prepared 
for potential future roles, improving employee flexibility 
and the ability to transition into another role. Transition 
and onboarding coaching also improves these skills by 
helping employees understand how to best succeed in new 
roles, both on their own and with organizational support. 
Onboarding coaching is also important to instill core 
organizational values in new employees, which is crucial 
for organizations looking to benefit from 21st century 

Performance-focused 
coaching can improve 
leadership skills 
by aligning leaders 
with employees and 
stakeholders at all levels 
of the organization.
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skills. Team coaching can improve communication and 
collaboration in a team, bringing individual level skills to 
the team level. The use of diversity and inclusion coach-
ing can improve leadership, collaboration, and cultural 
competencies. Finally, coaching that taps into 360-degree 
debriefing and feedback can improve communication 
skills and emotional intelligence by allowing employees to 
understand their own behaviors and others’ perceptions of 
their behaviors.26

There is a fairly rich evidence base supporting strate-
gies for improving the transfer of learning from one con-
text to another, a process that is central to the Air Force 
approach of integrating formal education and on-the-job 
training. According to multiple meta-analyses, character-
istics of the learning, training, and working environment 
help learners transfer knowledge and skills from train-
ing to working in a variety of workplaces. For example, 
training in which an expert models desired behaviors 
and provides opportunities to make and correct mis-
takes promotes the transfer of knowledge and skills from 
training exercises to the workplace. Similarly, practicing 
complex behaviors and continually refining the approach 
(successive approximation) can help learners hone their 
behaviors.27 When learners set goals and understand the 
relevance of the training to the job, they more effectively 
transfer the skills from that training. Having opportu-
nities to use the training on the job soon after learning, 
receiving feedback, and being supported by supervisors 
and peers also corresponded to better skills transfer.28 
Corporate research suggests that work conditions, such as 
task autonomy and a manageable workload, provide oppor-
tunities to use newly learned 21st century skills. These 
factors suggest ways that on-the-job training can extend 
formal education on 21st century skills. 

Best Practices for Measuring 21st Century 
Skills 

Measuring competencies—even hard-to-measure 
 competencies—is important for several reasons. First, 
assessments demonstrate whether an individual has 
acquired the necessary skills or needs more or different 
learning opportunities. Second, assessments can be used 
to identify effective programs and practices for developing 
skills. Finally, high-accountability situations (e.g., perfor-
mance evaluations) typically rely on measurable skills: 
What gets measured matters.29 

Burke (2017) provides an instrument for measuring 
learning agility—the ability to successfully adapt and learn 

Considerations When Selecting Measures of 
21st Century Competencies

Instructional considerations

• formative or summative
• actionable information to instructors
• useful feedback to students
• context appropriate
• engaging, meaningful, and authentic for learners
• encourages effective teaching and learning

Practical considerations:

• cost
• ease of training
• ease of scoring
• ease of administration
• ease of technological implementation

Technical considerations:

• reliability
• validity 
• fairness

SOURCE: Soland et al., 2013, p. 9.
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in unfamiliar and uncertain situations.30 Soland et al. 
(2013) provide criteria that can be used to select assessment 
measures (see box).31

Centers, educational organizations, and consult-
ing firms focused on executive selection have developed 
processes for measuring 21st century skills in adults. 
For example, Polaris Learning Ltd. and Developmental 
Dimensions International work with industries to develop 
assessments, evaluate employee competencies, and design 
training programs.32 Lipscomb University has developed 
a Competency Assessment and Development Center 
around a subset of the Polaris competencies, reminiscent 
of assessment centers long used in the private sector.33 It 
features a day-long,  competency-based assessment that 
involves collaborative problem-solving, individual and 
collaborative analysis, group decisionmaking, and debate. 
Such assessments are typically task-oriented, with the 
participant having to address an “in-basket” of emails, 
memorandums, and messages, most of which are urgent 
and problematic, within a short period of time. Trained 
Lipscomb faculty members observe students’ behavior 
over a full day of intensive activities and, using a highly 
structured, collaborative process, determine performance 
levels for each participant for each competency. Following 
the exercise, they debrief participants, providing guidance 
on how to capitalize on areas of strength and develop areas 
of weakness. Using hands-on simulations—whether live 
or simulated— combines development and assessment, so 
participants have the opportunity to practice the focal skill 
and improve from the feedback that is incorporated into the 
assessment experience. 

Such purposeful, realistic, task-based, competency- 
based, and cognitively based assessments and assess-
ment centers are not new, and they have been widely and 

effectively leveraged by the private sector for decades. 
However, the Air Force has not yet leveraged these well- 
researched and predictive technologies.34 While the Army 
and the Marine Corps have used avatar-like simulations to 
help soldiers practice interacting with local nationals, the 
Air Force is not yet using this type of technology to develop 
or assess cultural competencies. The computer game 
Tactical Iraqi Language and Culture Training System was 
used to train marines on situational language, gestures, 
and cultural nuances prior to their deployment to Iraq.35 
Now would be a propitious time to explore, appropriately 
adopt, and fully leverage assessment technologies, as it 
becomes increasingly important to acquire airmen with 
21st century skills and assist them in the development of 
those skills. 

Air Force–Specific Research Can 
Guide Next Steps

To further understand the importance of 21st century 
skill sets to the Air Force, as well as how to continue 
developing and selecting for these types of knowledge, 
skills, and abilities, the Air Force must pursue further 
research on the topic. This research should seek to answer 
the following questions:

1. Which 21st century skills are important to the Air 
Force? How can the Air Force develop a culture that 
values these skills?

2. How does the Air Force assess 21st century skills, 
and how can the Air Force improve the assessment 
of those skills? To what degree do 21st century skills 
currently exist in the Air Force workforce? 
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3. How can the Air Force efficiently create the struc-
tures needed to develop 21st century skills and 
develop these skills in its workforce within existing 
structures?

Plan for Research 

Valuing 21st Century Skills 

First and foremost, the Air Force might revisit and com-
pare current institutional competencies with 21st century 
skills to draw out relevant competencies and identify 
potential updates or nuances. While many of the key 21st 
century skills are embedded in existing Air Force com-
petencies, a supplementary document that calls out these 
skills and prioritizes them would provide the framework 
needed to foster their development. As long as these skills 
are buried in separate subcompetencies, they are unlikely 
to be considered critical for airman agility. The Air Force 

might explore strategies to elevate the importance of these 
skills by incorporating concrete assessments of 21st century 
skills in promotion decisions. Further, by proactively 
communicating the importance of 21st century skills to 
airmen and expectations of skill level to candidates, the Air 
Force could encourage K–12 schools and colleges to con-
tinue their efforts to help students—and potential future 
 airmen—develop these skills.

Assessing 21st Century Skills 

To determine the need for and scope of skill development 
efforts, the Air Force should first determine whether 
current assessments fully capture the prioritized skill set. 
Some of these current assessments include the following:

• accession tests for potential airmen
 Ȥ The Armed Services Vocational Aptitude Battery 

is a timed multi-aptitude test used to determine 
qualification for enlistment and includes some 
tests of reasoning, comprehension, and other 
cognitive abilities.

 Ȥ The Air Force Officer Qualifying Test (AFOQT) 
primarily measures verbal and mathematics apti-
tude and aptitudes related to specific career fields 
(e.g., aviation knowledge), but it also includes a 
subtest on situational judgment that may be rele-
vant to 21st century skills.36 Items on the AFOQT 
self- description inventory may also be relevant. 

• promotion tests for current airmen
 Ȥ The Specialty Knowledge Tests (SKTs) assess 

knowledge specific to a career field and position. 
It is not clear whether any items on the SKTs will 
yield useful information about 21st century skills.

The Air Force might 
explore strategies to ele-
vate the importance of 
these skills by incorporat-
ing concrete assessments 
of 21st century skills in 
promotion decisions.
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 Ȥ The Promotion Fitness Exam draws primar-
ily on the Professional Development Guide, 
which includes such relevant topics as leader-
ship, communication, critical thinking, and 
decisionmaking. 

 Ȥ The United States Air Force Supervisory 
Exam, which also draws on the Professional 
Development Guide but at a higher level than the 
Promotion Fitness Exam, focuses on military, 
supervisory, and managerial knowledge. 

Although there are numerous existing Air Force 
assessments that may measure 21st century skills, it is 
important to determine the validity of these assessments 
alone, or in combination with one another, for measur-
ing 21st century skills. Analyzing the Air Force’s current 
skill measurement instruments could show whether 21st 
century constructs are already covered in current instru-
ments. If the constructs are not already measured by the 
Air Force’s instruments, the Air Force might consider 
whether and how to incorporate these constructs into the 
existing assessments. Doing so would help identify areas 
for individual development. 

The Air Force might then consider adoption of new 
assessment technologies. An initial analysis comparing 
existing Air Force assessments with such assessments 
as the Burke Learning Agility Inventory or Lipscomb 
University’s Competency Assessment (for consistency 
between constructs and correlations between outcomes 
of the assessments) would be prudent. Alignment could 
suggest that existing assessments are adequate, but it is 
much more likely that the Air Force might need to expand 
existing assessments or consider separate assessments. 

The Air Force also might consider using data from 
existing assessments, new assessments, or both to take 
stock of how well airmen embody specific 21st century 
skills across the organization in order to better target 
future development of both the workforce and its skills.

Developing 21st Century Skills 

Measuring existing competencies with targeted assessments 
would help the Air Force scope development requirements 
across the organization and to best match each individual 
airman. Air Force Education and Training Command 
can then adjust learning opportunities to best develop the 
needed skills. Where there are gaps in skill development, 
the Air Force can take stock of strategies for training, 
education, and on-the-job learning to determine whether 
these strategies align with best practices and how trainers, 
educators, and supervisors can improve their practices to 
better develop needed skill sets.

Conclusion
The Air Force prioritizes agility in its airmen. The edu-
cation and private sectors have also prioritized related 
skills, calling them 21st century skills. These skills can be 
challenging to conceptualize, develop, and assess. Tapping 
existing knowledge from outside of the military might 
help the Air Force avoid missteps in implementing new 
strategies to improve agility. The actions suggested in this 
Perspective could ultimately inform the continuum of 
learning and development in the Air Force, which could 
help airmen perform better in new and complex contexts 
for a more cost-effective and flexible force. 
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