Executive Summary
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TTWWADI

(That’s The Way We’ve Always Done It)

The way we organize schools is based on decisions that were made at the time of the horse and
buggy, oil lamps, and factory production lines. They were built on a system in which most learners are
still released for three months each summer so they can harvest the crops based on the European
agricultural cycle from the 1700’s. Continuing to operate on such a premise is a classic case of
TTWWADI (That's The Way We've Always Done It).
Many educators accept the traditional assumptions about schools and learning without a second
thought. The challenge is that the world we live in is no longer the stable and predictable place it once
was. Disruptive innovations have ignited an engine of change that is making the world a moving target.
In an environment of constant and disruptive change, it is critical that we begin to question the
rationale behind the TTWWADI mentality in our schools.

Monkey Business
In research conducted by G. R. Stephenson and reported in Starek, Schneider, and Kuhn (1967),
TTWWADI was evident in our evolutionary cousins. Let’s start with an enclosure containing five
monkeys. From the top of the enclosure, hang a banana on a string, and place a set of stairs under
the bananas. Eventually, one of the monkeys will go to the stairs and start to climb towards the
bananas. As soon as that monkey touches the bottom stair, you spray all the monkeys with cold water
from a fire hose until you drive them away.
After a while, another monkey makes another attempt for the bananas with the same results. Again, as
soon as that monkey places its foot on the bottom stair, all the monkeys are sprayed with ice-cold
water from the firehose until it drives them away. This behavior is repeated until eventually what
happens is when one of the monkeys attempts to climb the stairs to grab the bananas, the other
monkeys will attack that monkey to try to prevent them from climbing the stairs because they don’t
want to get sprayed with the cold water. Eventually, the monkeys all become conditioned, and they
understand that if they try to climb the stairs to get the bananas, the other monkeys will attack them.
Once this happens, you can put away the cold water and the firehose.
Next, remove one of the original monkeys from the enclosure and replace it with a new one. Soon, the
new monkey will see the bananas and attempt to climb the stairs. To that monkey’s shock and horror,
all of the other monkeys in the enclosure will attack the newest monkey, because they do not want to
get sprayed by the cold water. After repeated attempts and attacks, the newest monkey also becomes
conditioned. The newcomer understands that if it tries to climb the stairs, it will be attacked. This
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scenario of removing and replacing monkeys is repeated over and over again until none of the original
monkey who were sprayed by the firehose are left. Nevertheless, no monkey will ever again attempt to
climb the stairs to try to get the bananas.
At this juncture, the critical question to ask is, why not? And the answer is - as far as all the monkeys
in the enclosure are concerned - that’s just the way we’ve always done it around here. That’s
TTWWADI!

Disruptive Innovation
Disruptive Innovation is change that fundamentally transforms the traditional ways of doing things.
Innovations such as digital technology, cloud computing, big data, genetic engineering, smart
materials, mobile commerce, social media, biotechnology, 3-D printing, nanotechnology, artificial
intelligence, robotics, virtual reality, and neuroscience are just a few of the big disruptors of today and
tomorrow. Disruptive innovations are transforming the way we work, play, communicate, view our
fellow citizens, and how we live in the modern world. Today, we live in a swirling vortex of revolutionary
change that are creating intense economic shifts, disorienting demographic patterns, and far-reaching
cultural transformations.
For the longest time, right through the latter half of the 20th century, one of the primary drivers of the
economy was the factory job and the factory mindset. This was so prevalent that even our schools
were modeled on the factory approach to instruction and learning. However, this model, and the jobs
associated with the factory mindset, have been disappearing from our economy for decades. This
workforce trend has happened because disruptive innovations have made it possible for this kind of
work to be done by anybody, almost anywhere in the world. As a result, more and more of these jobs
are being outsourced or off-shored to where labor is the cheapest – countries like China, Vietnam,
India, Bangladesh, and Pakistan to name a few.
Routine cognitive work involves doing repetitive mental tasks over and over again. Routine cognitive
work includes people who do jobs such as bookkeeping and taxes, data entry clerks, call center
workers, receptionists, help desk or customer support workers, as well as computer programmers and
legal researchers. This sort of work not only can, but has, is, and will continue to be outsourced with
the help of powerful tools and the digital landscape.
This emerging phenomenon is known as the Gig Economy. There has been a dramatic shift in the
work world to now include far more part-time, freelance, e-lance, contract, and contingent
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employment. In the past twenty-five years, more than half of the new jobs in advanced economies
around the world have been of the temporary, part-time, or self-employed variety. Wood (2015)
predicted that 45% of the world’s workforce will be contingent workers by the end of 2017. As a result,
increasingly, the fundamental unit of the new workforce is no longer the corporation or company, it is
the individual worker.
The automation of work is another trend that we must consider when looking at the modern world.
Work is not just being outsourced and offshored; it is also being automated. Have you ever used
Amazon to make a purchase, Priceline to book a hotel, or TurboTax to prepare your taxes? Chances
are you have unintentionally and unconsciously taken away some frontline, routine cognitive worker’s
job. Today, if a job or task can be reduced to a mathematical algorithm, it is easy for businesses to
produce robots, microchips, and software that will do the job cheaper, faster, and often times better.
No job that requires routine cognitive work will be safe in the 21st century.

Modern Skills
In his book, The Rise of the Creative Class Revisited (2014), author Richard Florida examines
workplace trends in the modern world. Florida says we can essentially divide a nation’s workforce into
four basic groups: Agricultural, Working, Service, and Creative. The Creative Class are the people who
regularly do non-routine cognitive work and consistently apply higher-level thinking skills to their jobs.
Creative Class jobs primarily require what we describe as “headwear skills,” not just hardware skills.
Headwear skills are thinking skills – abilities such as leadership, critical thinking, problem-solving,
empthy, adaptability, productivity, accountability, communications, information management, creativity,
innovation,a global citizenship, and collaboration skills. These are often described collectively as “21st
century” or “modern learning” skills.
Below, is a graph that uses Florida’s data of the current-day workforce and extrapolates it out to the
year 2050. What we are seeing here is the rise of the Creative Class. So, what does this chart reveal
about the future of our nations? What types of skills will learners need to be adequately prepared for
life and work in the modern world? And what are we doing right now to develop these competencies in
all of our learners?
We need to start by concentrating on cultivating in all of our learners the essential skills, knowledge,
and habits of mind necessary to survive and thrive in the modern world. We must do this, and we must
do this now! The gap between the learning that our learners currently do, and what is required to
survive in the modern world grows wider and deeper every day. To put it bluntly, if we continue down
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our current path, we will be educating both our youth and our nations into underemployment or
unemployment.

Short-Life Versus Long-Life Skills
Historically, the focus of schools has primarily been on short-life skills. These are skills related to the
memorization of specific content, or learning how to use discrete procedures. Today, decades on, we
live in an educational world that is driven by content standards, learning objectives, curriculum, texts,
and pacing guides. We have a worksheet culture. We have high-stakes standardized tests, benchmark
exams, and tests that drive instruction. These are all short-life skills - skills that quickly cease to be
relevant, particularly when you live in an Age of Disruptive Innovation and Hyper-Information.
Today, in both life and the workplace, there is far more demand for long-life skills. Long-life skills are
the modern learning skills that are valid now and will remain valid 50 years from now when today’s
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learners are retiring from their careers. Long-life skills have no expiration date, so they will be as
useful years from now as they are today.
We need to begin to introduce learners to the skills and learning opportunities they will need to thrive
as citizens, parents, and workers in modern times. However, to do this, we must make fundamental
changes - and we need to make those changes now! Without significant change, the future of
education - an institution increasingly disconnected from the needs of its clients - is bleak, to say the
least.
For our learners to be functional in the modern world - and for them to be employable in the new
economy - will require them to have fundamentally different skillsets than most students leave our
schools with today. The bottom line is that we cannot just continue to teach facts that we hope and
expect our learners to regurgitate back to us on request, because, in a world of hyper-information and
disruptive innovation, facts change too quickly. Increasingly, the world only cares, and will only pay
people for what they can do with what they know. However, this requires long-life and headwear skills,
not just short-life skills.

Learning Attributes of the Digital Generations
Educators today face the challenge of teaching learners who have never known a world without
laptops, tablets, smartphones, or the internet. These are learners who take for granted growing up in a
world that is seamlessly connected by powerful information and communication technologies that give
them instant access to everyone and everything, anytime and anywhere.
Digital games, YouTube videos, texts, tweets, Instagram messages, SnapChat posts, and all of the
other elements of the always-on generation’s digital diet have created a landscape of experiences that
are constantly wiring and rewiring their brains and neural structure. Scientists and researchers such as
Judy Willis and David Sousa (2014), Bryan Kolb (1998), Norman Doidge (2007), Gary Small (2008),
and John Medina (2008) have separately concluded that neuroplasticity, the ongoing process of
reorganization and restructuring of the brain, is not a myth. The constant bombardment of information
in the new digital landscape has become the catalyst for the emergence of a new kind of student.
Chronic digital bombardment has transformed our learners into digital learners. And because of this
transformation, the digital generations have developed new preferences for learning. Jukes, Schaaf,
and Mohan (2015) identified nine key learning attributes of the digital generations. It’s important to
point out that the attributes don’t apply equally to every learner in every location. There is a wide range
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of behaviors that are affected by factors such as culture, socio-economics, geography, and personal
experiences. These attributes are:
1. Digital learners prefer receiving information from multiple, hyperlinked digital sources.
In the past, the traditional approach in the classroom was for educators to slowly release information in
the form of classroom lectures, discussions, worksheets, or textbooks. Nowadays, learners can ask
digital assistants like Siri for simple answers that learners of previous generations needed to memorize
or look up in a dictionary or encyclopedia. In the age of hyper-information, having an iron-clad memory
is not always necessary to be successful. What is essential for digital learners is the ability to sift
through and critically analyze all of the data scattered across the digital landscape to discover the
information they are searching for. In many instances, the resources at their disposal in their homes or
pockets are more powerful than the resources that are available to them in their classrooms. Digital
learners today have access to the greatest collection of information in human history—the internet.
Learners can instantly access more than a trillion hyperlinked web pages, and use them to construct
personal knowledge. However, to effectively use the power of the internet, learners and teachers alike
must be able to distinguish between information, misinformation, mythinformation, and “fake news”
amongst online sources.
2. Digital learners prefer parallel processing and multitasking.
Many parents have had the experience of walking into the room of their children, their friend’s children,
or their nieces and nephews using a tablet or computer, earbuds draped around their neck blasting
music from Pandora or their own digital library, their hands playing imaginary riffs to the guitar solo of
the song. Meanwhile, they’re also doing their homework, watching a YouTube video, sending a
SnapChat message, downloading music or an image from Google, and searching Amazon, while
simultaneously carrying on two conversations - one on Instagram with a person they’ve never met,
while at the same time texting their best friend about last night’s party. Meanwhile, another screen
holds a game of Angry Birds that has been momentarily paused. For many members of previous
generations, this scenario resonates as being utterly overwhelming. There’s just too much going on at
once! The amazing thing is, if you ask the kids, many of them may tell you that they’re still bored.
In his book, John Medina (2008) states that research on multitasking indicates that contrary to what
the digital generations might believe, multitasking modern learners are not nearly as effective at
concentrating on a particular task as those who single task. In fact, Medina suggests that humans are
biologically incapable of processing multiple, information-rich inputs simultaneously. The behavior the
digital generations are engaging in is known as continuous partial attention—where they randomly
switch between tasks, deciding which one to do next, and time-slice their attention into shorter
intervals. Although the digital generations can’t engage in multiple cognitively demanding tasks
simultaneously, they can perform everyday tasks they’re familiar with, or that aren’t cognitively
demanding. The older generations consistently engage in continuous partial attention - they’re driving
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their cars, listening to a morning radio show, thinking about a problem at work, reading a billboard, and
discussing where they want to go for dinner with the passengers.
The digital generations use their digital devices to augment their thinking skills. Lower order thinking is
being replaced by search results and instantaneous access to information. As a result, digital devices
are quickly replacing selective parts of our memory, while at the same time freeing up cognitive
capacity to address higher order thinking tasks.
3. Digital learners prefer processing pictures, sounds, color, and video before they process text.
Traditionally, pictures were present in texts as a supplement to the intended message. However, due
in large parts to advances in, and the prevalence of digital technologies and media, the digital
generations have grown up in a remarkably visual world. Images have the ability to communicate
meaning quickly. Burmark states (2002) that the eye processes images 60,000 times faster than it
processes the content of text. From an early age, the digital generations have been regularly exposed
to television, computers, tablets, videos, and digital games that put colorful, highly expressive, highquality, realistic, multi-sensory experiences such as sight, sound, and touch - and in the near future
smell, taste, and 3D - that contain little if any text. As a result, many of the digital generations prefer to
process pictures, sounds, color, and video before they process text. It’s a natural conclusion that they
prefer their media in the same way they use it at home.
4. Digital learners prefer to network and collaborate simultaneously with many others.
In the past, traditional educational practice was to initially have learners work independently, before
exploring what they had learned with their classmates. In fact, outlets of communication were not as
prevalent as they are today. Outside of school, communications with their friends was generally limited
to conversations that were either made in person or by phone. However, today, children have grown
up with literally hundreds of ways to communicate with one another. The new digital landscape allows
the younger generations to connect anytime, anywhere with anyone using digital tools to
communicate.
The digital generations are highly social - although not in the same way that the older generations are.
They use computers, laptops, tablets, smartphones, Bluetooth, Wi-Fi, video mashups, Instagram,
Snapchat, Skype, Facebook, texting, tweeting, social networking, and hundreds of other tools to
collaborate and learn independently or from one another. Based on current trends, being able to
transparently communicate and work with others in both virtual and face-to-face teams will is
becoming an increasingly critical skill.

5. Digital readers unconsciously read text on a page or screen in an F or Fast-pattern.
As a result of digital bombardment and the chronic urge to rapidly skim, scan, and scour through
digital resources, a ‘new’ reading pattern has emerged in the always-on generations. Before the
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proliferation of digital screens and web-based content, traditional book readers engaged in a reading
pattern similar to the letter ‘Z.' Traditional readers would start their reading experience at the top left of
a page. Then the reader’s eyes would read to the right until it reached the end of the text line. Next,
the reader’s eyes would move diagonally down to the next line and repeat the reading from left to right.
Today, as a result of constant exposure to digital reading formats, reading also involves viewing the
layouts of things such as social media pages, websites, tablets, smartphones screens, ebooks, and
video games. New research has emerged that demonstrates that digital readers don’t read pages the
way older generations do. Instead, their eyes first skim the bottom of the page, then scan the edges of
the page, before they start scanning the page itself for information in what’s called an F or fast pattern.

The reading behavior occurs as follows:
1. Users read in a horizontal movement, usually across the upper part of the content area. This
initial element forms the F’s top bar.
2. Next, users move down the page slightly and read across in a second horizontal movement
that typically covers a shorter area than the previous movement. This additional element
forms the F’s lower bar.
3. Finally, users scan the left side of the content in a vertical movement. Sometimes this is a
fairly slow and systematic scan. This last element forms the F’s stem.

Z-Pattern

F-Pattern

6. Digital learners prefer “just-in-time” learning.
Traditionally, schools use the “just-in-case” approach in their academic programs. Learners learn
concepts “just-in-case” they will be on a test, “just-in-case” they are needed for a good grade, or “justin-case” the concepts and knowledge are eventually needed when they grow up. However, as we
mentioned earlier, the world has fundamentally changed and continues to change even more every
day. The global economy has created a new division of labor that rewards people who can make swift,
well-informed decisions utilizing multiple information sources. At the same time, it penalizes those who
lack the modern-day skills needed for the new workforce and workplace. As a consequence, learners
are entering a working world where they need to be continuously upgrading their skills to stay current -
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let alone move ahead in - their careers. The digital generations must prepare for a life of constant
learning, unlearning, and relearning if their skills are to stay relevant in emerging work environments.
To be successful, they must embrace a “just-in-time” mentality - just-in-time to learn a new skill, just-intime to accomplish a new task, just-in-time to solve a real-world problem, just-in-time for a new job, or
just-in-time to fulfill a new passion.
7. Digital learners are looking for instant gratification and immediate rewards, as well as
simultaneously deferred gratification and delayed rewards.
Digital learners have grown up in a world with access to the new digital landscape and the tools
needed to navigate it once they get there. One of the most influential factors that keep them coming
back for more is the constant feedback they receive from their digital habits. Digital tools provide
instant and ongoing feedback to their users. As the digital generations dive into their virtual
environments, they receive feedback and gain immense and immediate gratification for their efforts.
Why do they keep coming back?
The answer is simultaneously complex yet easily observable. If an aspiring photographer adds a photo
to Instagram and immediately receives 50 likes from followers, then they are receiving both immediate
feedback and instant gratification. If a young man shares a tweet on Twitter that is favorited and
retweeted a dozen times by friends and strangers alike, they receive immediate feedback and instant
gratification. If a young lady posts a video on YouTube and it receives 75,000 views and hundreds of
likes, then she receives immediate feedback and instant gratification. If a young gamer reaches Level
100 in their favorite video game, they receive immediate feedback and instant gratification.
And while these digital milestones provide immediate feedback to the digital generations, they also
simultaneously provide deferred gratification and delayed rewards. Let’s consider the previous
examples through a less immediate lens. The aspiring photographer puts in the time to take the
perfect photo. They may have taken hundreds of shots before settling on the best picture to share with
their Instagram followers. The young man sharing his ideas on Twitter has to understand his audience
and the type of content they want to read and tweet with others. A young man may be sharing a
passionate blog post, an essay on tectonic plates, or a drawing that took hours to complete. The
young lady had to carefully plan, record, and edit her video to make it appealing to the millions of
media-hungry viewers searching YouTube for entertaining or informative content. Finally, the young
gamer may have spent hundreds of hours to develop their video game skills and experiences to
achieve a milestone coveted by players of a lesser rank. All of these examples are powerful
representations of deferred gratification and delayed rewards.
Things like smart phones, video games, and social media tools all tell the children of the digital age
that if they put in the time, and if they master the game or tool, they’ll be rewarded with the next level,
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a win, a place on the leaderboard, or a skill that’s respected and valued by their peers. What they put
into a task determines what they get out of it, and what they accomplish or discover is clearly worth the
hundreds, if not thousands, of hours of effort they put into developing these skills. But at the same
time, video games and digital technologies give kids immediate feedback for their efforts, and quench
their constant thirst for instant gratification.
8. Many of the digital generations are transfluent. Their visual-spatial skills are so highly evolved that
they have cultivated a complete physical interface between digital and real worlds.
Due to the constant use of digital tools and regular immersion into the digital landscape, the always-on
generations live a hybrid existence - one part constructed from real-world experiences - and the other
part, a virtual environment. The older generations may develop a digital presence, but many of them
continue to see the real world and the digital landscape as two separate environments. “On the other
hand, many members of the digital generations are transfluent—their visual-spatial skills are so highly
evolved that they appear to have cultivated a complete physical interface between their digital and real
worlds.” (Jukes, Schaaf, & Mohan, 2015, p.121) Their digital existence is just as relevant and impactful
as their existence in the real world. Consequently, the digital generations have difficulty separating real
from digital experiences. That’s why cyberbullying has such a powerful effect. For them, text, images,
and video viewed on a screen have the potential to cause equally as much psychological damage to
the victims as real world events can.
Fortunately, there are also many positive forms of digital interaction that are experienced by the
younger generations. For example, they conduct multiple discussions with friends and family members
using virtual environments (often simultaneously) and regularly participate in activities related to
scholarly or personal research, social activism, altruism, or crowdsourcing.
Although the digital generations covet their smartphones and tablets, they don’t think about them
because they have outsourced parts of their brain to their smartphone—the devices are just a means
to an end, not an end in itself. The digital generations use their tools to create seamless, transparent
gateways between real and virtual worlds. They create unique and useful solutions to real-world
problems by transforming raw information into new knowledge that they can connect to existing
knowledge, which is the definition of transfluency.
9. Digital learners prefer learning that is simultaneously relevant, active, instantly useful, and fun.
As educators, we must ask ourselves some critical questions. Will our learners remember performing
the play, The Odyssey, for the student body? Will they remember the campaign undertaken to clean a
local reservoir fouled with pollution? Will they remember the Skype interview conducted with an
astronaut from NASA, or a Pulitzer Prize-winning author, or a local politician explaining some of the
important issues their town is currently facing? OR Will they remember the countless hours of
worksheets and homework assigned as busy work? Will they remember the days upon days of
standardized tests they had endured before they graduated? Will they remember the content of the
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hundreds of stand-and-deliver lectures they received during their time in school? We mean - how
many school teachers have ever had a former student return and tell them a standardized test
changed their life?
Digital learners prefer learning that is simultaneously relevant, engaging, active, instantly useful, and
fun. Outside of school, learners are constantly connected to others in a global intelligence. They are
immersed in virtual environments that promote a participatory culture that encourages them to not only
interact with their friends and classmates, but also with other in far-off places. However, in many
classrooms today, learners continue to be unplugged. As a result, the digital generations can become
easily resentful, because many of them have a digital life outside of school, while they have a nondigital life in school.
Beyond the classroom, members of the digital generations have a large measure of control. They pick
what video games to play, what blog posts to read or write, what causes to advocate for, what videos
to like, which friends to text, what music to listen to, or what passion project to embrace. However, in
schools, many of the digital generations have little sense of, or opportunity for, ownership of their life or
learning. They lack the choices as to what books to read, what instructional tools to use, what products
to create, or how to learn new information.

Future Skills For the Future World
To remain viable in the modern and future world, the learners of today and tomorrow require new
skills. The question is, just what exactly are these new skills? In his best-selling book, The Global
Achievement Gap: Why Even Our Best Schools Don't Teach the New Survival Skills Our Children
Need--and What We Can Do About It, world-renowned Harvard University Fellow and author, Tony
Wagner identified seven survival skills for the 21st century (2008, pp. 22-41). These were:
•
•
•
•
•
•
•

Critical Thinking and Problem Solving
Collaboration Across Networks and Leading by Influence
Agility and Adaptability
Initiative and Entrepreneurialism
Effective Written and Oral Communication
Accessing and Analyzing Information
Curiosity and Imagination

In much the same manner, in his text, Education 3.0: Seven Steps to Better Schools, James Lengel
identified 6 principles of future learning. (2013, p.50) These include:
• learners working on problems worth solving.
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•
•
•
•
•

learners and teachers collaborating productively.
learners engaging in self-directed research.
learners learning how to tell a good story.
learners employing tools appropriately to the task.
learners learning to be curious and creative.

When you compare Lengel and Wagner’s lists, there is a significant amount of overlap in the identified
skills, including such areas as problem-solving, collaboration, communication, research, curiosity, and
learning how to use new tools and data effectively to name but a few.
Similar lists of skills are identified by many educational reformers and organizations, including The
World Economic Forum, The Asia Society in Partnership with CCSSO, and UNESCO.

Predictions for Learning in the Year 2038
Emerging trends suggest that learning will look much different in the year 2038 than it does today.
Based on these projections and the scenario we have developed, we would like to outline 11
predictions about what we believe learning will look like twenty or so years from now, together with
some suggested approaches educators and school leaders can employ to prepare their schools and
learners for that very future.
•
•
•
•
•
•
•
•
•
•
•

Learning Will Be Just-In-Time
Learning Will Happen Anytime, Any Place in Both Virtual and Physical Spaces
Learning Will Be Lifelong
Learning Will Be Personalized, Learner-centered, and Non-linear
Learning Will Be Whole Minded
Learning Will Be Real World
Learning Will Be Discovery-Based
Learning Will Be Focused on Processing Multimedia Information
Learning Will Be Collaborative
Learning Will Be Assisted by Thinking Machines, Smart Agents, and Big Data
Learning and Evaluation Will Be Holistic

The Essential Skills of Modern Learning
Intra-personal skills are internal skills, perceptions, and attitudes that occur within a person’s mind. Art
Costa called these the habits of mind (2008). Skills that individuals use to work through real-world
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situations. Skills that allow individuals to respond using awareness, thought, and intentional strategy to
gain positive outcomes.
Examples of intra-personal skills include such things as self-esteem, open-mindedness, being aware
of your thinking, the ability to learn, being able to understand and manage your own emotions, selfconfidence, self-discipline, self-motivation, being able to overcome boredom, being patient, being a
self-starter, being able to take initiative, working independently, being perseverant, having a positive
attitude, and being a good manager of time, to name but a few.
Interpersonal skills have to do with understanding and comprehending external situations and being
able to communicate with others. Interpersonal skills are the life skills we have to use on a daily basis
to interact with other people, both individually and in groups.
Interpersonal skills include such things as non-verbal communication, being able to conduct a
conversation, being able to give positive feedback, the ability to listen, being able to persuade, debate,
convince, sell, or defend a position, the ability to ask questions, being able to communicate
respectfully, social and cultural awareness, being able to accept criticism, and personal assertiveness.
Problem-solving skills involves learning a structured mental process that will allow learners to
independently solve complex problems in real-time. The world is in desperate need of analytical
thinkers who can compare, contrast, evaluate, synthesize, and apply their analyses to answer difficult
questions or solve problems in real time - and to do this independently without instruction or
supervision. In other words, people who can apply the higher order thinking skills that are talked about
all the time. Problem solving requires learners to learn clear steps - unconscious habits of mind that
can be explained, learned, practiced, applied, internalized, and most importantly, improved upon over
time. These steps, known as the 9D’s, include:
Define - Learners clearly define, restate, and communicate the problem or challenge. This gives
educators the opportunity to provide formative feedback.
Discover - Learners discover the background and history of the problem, as well as the manner in
which the product and the process will be assessed.
Determine - Learners identify and specify the audience or stakeholders who are addressed or
involved in the problem or challenge.
Dream - Learners dream, brainstorm, imagine, or visualize possible solutions for the problem or
challenge. These solutions are not limited by time, ability, or money.
Design - Learners design a step-by-step plan that lays out the process that will be used to create a
product or solve a problem, thereby transforming their dream into reality.
Deliver - Learners develop and deliver a product and solution to a problem and present this to an
audience of stakeholders.
Diagnose - Learners, peers, or teachers assess both the product and process and compare these
to the original design.
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Debrief - Learners revisit the first seven steps, reflect on their performance, and debrief the
process.
Decide - Learners decide what the next steps are.
Collaboration is the fourth essential skillset and is essentially problem solving for groups. Being able to
work with others on a project has always been an important ability. Collaboration is based on the idea
that the power of we is greater than the power of me.
Collaboration skills include such things as aptitude in planning and facilitation, being able to organize
functional teams with members who complement one another, the ability to take on a role within a
group, being able to criticize ideas without criticizing individuals, negotiating within a team, group
brainstorming, group problem solving, eliciting and listening to feedback, and taking responsibility for
designated tasks.
We will need to begin to make the shift from our traditional focus on content recall and give more
attention to modern-day process skills. This involves a shift away from a primary focus on the end
product of learning to more of a focus on the processes of learning. If our learners are to develop the
essential, modern-day skills needed to survive and thrive in an ever-changing world and economy,
then educators must also develop new mindsets and skills to reflect the realities of modern times.
Information Analysis is the fifth essential skillset. In a time of “Fake News” we don’t want learners who
simply consume and regurgitate information without first questioning, analyzing, and validating the
reliability of what they have just read or seen.
We want learners to be information investigators who can consistently apply a structured mental
process that is similar to the 9 D’s. Originally developed by Ian in his 1999 book NetSavvy, we call this
information analysis process the 5A’s (Ask, Access, Analyze/Authenticate, Apply, and Assess) to solve
complex information problems.
• Ask good questions
• Access data from the appropriate digital and non-digital information sources
• Analyze the data to authenticate its validity and transform data into knowledge
• Apply the knowledge to solve real-time, real-world problems
• Assess both the process and product
The next essential skillset is Information Presentation. In an increasingly visual world, visual
communication design must be an everyday part of the curriculum at every grade level and in every
subject. Learners must be able to communicate as effectively in multimedia formats as we, the older
generations were taught to communicate with text and speech.
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The next essential skill is Creativity. Creativity is about how you imaginatively communicate ideas.
There is a growing belief that creativity is an essential attribute that all learners need to develop. The
currency of the 21st century is creativity. Those who are creative are positioned to prosper; while the
new Third World will be the nations that have to import creativity like a commodity.
Creativity skills include being able to understand the problem to be solved; identifying key words and
forming questions around them; brainstorming; thinking laterally; understanding ethical issues;
listening deeply, viewing wisely; and sharing personal knowledge and experiences, being able to move
beyond what is known, using familiar and unfamiliar sources to motivate and inspire, seeing new
possibilities, playing with ideas, experimenting, elaboration, risk-taking, and imagining. Creativity is the
most powerful competitive advantage any individual can have.
We believe it is an absolute imperative to develop highly-ethical, moral citizens who conduct
themselves appropriately in both real-world and digital settings. Global Citizenship skills are skills
associated with protecting yourself, protecting others, and protecting the work of others in both the real
and online worlds. Global citizenship is a set of ever-changing social conventions about how people
should act. Schools already do a pretty good job of modeling traditional citizenship skills. However,
thanks to the digital age, we must also assist our learners in developing netiquette, basic courtesies,
and privacy considerations; a commonly held set of rules and practices for face-to-face and online
conversations, email, text messaging, web browsing, social networking as well as behavioral
expectations when using online tools. More than anything else, as learners grow, they must cultivate a
deep understanding of ethics and a sense of accountability that begins with the individual and expands
to the global level.

New Roles for Educators
What will teaching look like in the future? Below, we describe the ten new critical roles educators must
embrace.
Educators Must Be Future-focused
We have an important question to ask. Should educators teach learners the content of today; or
should they focus their energies on helping learners cultivate the essential skills they need to survive
in the future? The answer is - both! As educators, we can teach the content outlined in our curriculums
and academic standards, while simultaneously helping students cultivate the essential skills of modern
learners.
Educators Must Be Lifelong Learners
Our professional and personal lives are filled with instances where we must learn “on the fly” or suffer
consequences. Educators are no different - they must constantly learn, unlearn, and relearn to
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improve their teaching craft. New research findings and advancements in teaching methodologies are
reported each day, but this new information, which is vital to educators, may be lost; awash in the sea
of information overload. We must do better in investing in the future of our careers, and more
importantly, our learners.
Educators Must Be Facilitators of Learning, Not Sages on the Stage
Despite the longstanding tradition of doing just this, our job as educators is not to stand up in front of
our learners and show them how smart we are. Rather, our job is to empower our learners to become
independent thinkers. Our job is to help them become men and women who are capable of thinking
outside the lines. Of doing new and creative things - not simply repeating what other generations have
done previously. The hardest working person in the classroom should never be the teacher - it should
always be the learners.
Educators Must Be Expert-generalists, Not Specialists
As the amount of information continues to increase exponentially, success academically and in life
depends less and less on rote learning, and more and more on an individual’s ability to process
information and use it in a discerning manner. As a consequence, we are nearing the end of the age of
the specialist. A specialist being someone who knows more and more about less and less until they
get to the point where they know absolutely everything about nothing. Instead, what we are seeing is a
shift away from specialists towards what is described as expert-generalists. Expert-generalists are
people who have effective analytical processing and construction skills.
Educators Must Embrace Discovery Learning
By depending too heavily on the lecture as the primary means of instruction, we are preventing
learners from discovering new knowledge for themselves. When educators use the “teaching as
telling, learning as listening” instructional model, it can rob learners of that ‘aha’ moment where they
use prior knowledge and guidance from teachers or peers to discover something fresh. If we are going
to help our learners adequately prepare for the world that awaits them once they leave school, the
“teaching as telling, learning as listening” model must cease to be the “default setting.” As we stated
previously, “without first-hand experience to provide a context and to stimulate curiosity, the telling
approach can quickly become tedious for learners to endure. As modern educators, we must
constantly strive to be creators of engagement, not just ‘know-it-alls’ or ‘content dispensers.’
Educators Must Enhance Instruction With Real World Meaning
One of the primary uses of information is in solving real world problems and creating something new.
For learners to undertake these endeavors, they will need to depend on educators to craft problems
for them to solve, or products for them to conceptualize and create. In essence, educators must be
crafters of problems.
Educators Must Broaden the Perspective of the Curriculum
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Most schools continue to teach meat, potatoes, carrots, and celery curriculum, where subjects are
taught as separate courses using an assembly-line approach to move learners along from one
specialist to another when the bell rang. What we must understand now is that life cannot be fully
appreciated if we just learn about meat and potatoes and carrots and celery as separate ingredients.
Rather, life is a stew of interrelated experiences. Life can be much more fully understood with a holistic
approach that makes the connections between what we have previously considered as separate
disciplines.
Educators Must Be Evaluators of the Level of Thought - Divergent vs Convergent Thinking
Schools must focus on finding a balance between convergent and divergent thinking. Ideally, divergent
and convergent thinking work in harmony with each other. As educators, we must provide learners with
opportunities to not only explore problems with a single answer (convergent) but also with challenges
that require them to use their creative potential to demonstrate a truly unique solution (divergent).
Educators Must Teach to the Whole Mind
What decades of research and classroom observations have also shown is that each learner is
unique. Some learners are strong in all aspects of mathematics and logic. Some are gifted in social
interaction and collaboration. Some are great with their hands or can build, draw, sculpt, or design just
about anything they put their hearts into. Some are excellent speakers and listeners. And some have
the ability to remember anything they see. As educators, we must respect the fact that each learner
has different strengths and weaknesses; and educators must try to tailor instructional approaches to
simultaneously access their strengths, while at the same time addressing the weaknesses.
Educators Must Use Technology as a Learning Tool
We need to see technology as helping learners think and communicate more efficiently. If a digital
device can do something better, more effectively, more precisely, or quicker than we can do it
manually, why not use it? Isn’t that the true purpose of technology? It’s only when we learn to get
beyond a fixation on the tool and begin to focus on the tasks that we will be able to appreciate and
understand the true potential of the device.
Without the vision and understanding of an inspired educator, little else of value would happen.
Education is a human task that cannot be delegated solely to computers. While these new digital tools
have great power, we must not confuse the tool with the task. Technology in and of itself does not and
cannot improve the human condition – only humans can improve the human condition. The critical
question must be where and how we can best use the technology to help us on the road to knowledge.
Educators Must Be Holistic Evaluators
Just as schools must expand the scope and view of their curriculums and instructional strategies, they
must also expand their practices in assessment and evaluation. Our current educational system
places too much emphasis on standardized testing. In modern times, educators must demand much
more than a single snapshot of ability and potential. They must demand multiple snapshots.
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Digital Libraries
We have collected resources aligned to each chapter and curated them into individual digital libraries.
These libraries provide a plethora of strategies, articles, and other content for readers to learn from free of charge.
Chapter 1: Beyond TTWWADI (That's the Way We've Always Done It) http://bit.ly/ABHCHPTR1
Chapter 2: What Does the Future Hold For Our Children? http://bit.ly/ABHCHPTR2
Chapter 3: Living in the Age of Disruptive Innovation http://bit.ly/ABHCHPTR3
Chapter 4: The Learning Attributes of the Digital Generations http://bit.ly/ABHCHPTR4
Chapter 5: Looking Back, Moving Forward http://bit.ly/ABHCHPTR5
Chapter 6: Back From the Future - Learning in the Year 2038 http://bit.ly/ABHCHPTR6
Chapter 7: New Skills For Modern Times http://bit.ly/ABHCHPTR7
Chapter 8: New Roles for Educators http://bit.ly/ABHCHPTR8
Chapter 9: Where Do We Begin? http://bit.ly/ABHCHPTR9

Help Spread the Word
Sign up and receive notifications when new content has been added and shared to the site. To book a
presentation for your next event, please contact me at ryanlschaaf@gmail.com or call 410-274-7814.

Copyright and Creative Commons
This perspective is copyright InfoSavvy21. It is licensed under Creative Commons. Please feel free to
print it or distribute it electronically as long as you do not modify in any way or charge for it. Most of
the images are copyright iStockPhoto or Pixabay.
This resource is the collaborative effort of a group of experienced educators and entrepreneurs who
have united to share their experience and ideas and to create a project geared toward making learning
relevant to life in our new digital age. Our purpose is to develop exceptional resources to assist in
transforming learning to be relevant to life in the 21st century. For more information, please visit my
web site http://ryanschaaf.com/.
This handout was updated by Ian Jukes and Ryan Schaaf in December 2019.
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The Future Tense of Teaching in the Digital Age
The digital landscape has radically changed how and what students want to learn, but
have schools radically changed to meet their learners’ needs? Are schools shifting and
adapting or stuck in the traditional That’s the Way We’ve Always Done It mindset?

In A Brief History of the Future of Education: Learning in the Age of Disruption, educators
will receive a call to action to adapt to a split-screen classroom--thinking and acting to
accommodate today’s and tomorrow’s learners versus perpetuating traditional practices
by default. Delivered with humor, but backed by research, this book will empower the
reader to:
•Diagnose the That’s the Way We’ve Always Done It mindset in schools.
•Leverage predictions about what learning will look like in the future to prepare schools
today.
•Use the nine core learning attributes of the digital generations to promote relevant
instruction for today’s learners.
•Discover ten critical roles educators can embrace to remain relevant in the digital age.
Implement strategies to embrace today in order to educate for tomorrow.

Each section will be infused with hands-on, brains-on tasks to engage the reader. These tasks
will be practical enough to implement in schools and classrooms almost immediately.

http://bit.ly/2RN2lCo

