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“The people who were comfortable at this humanities-technology
intersection helped to create the human-machine symbiosis that is at
the core of this story.”

I

—Walter Isaacson, The Innovators: How a Group of Inventors, Hackers, Geniuses and Geeks Created the Digital Revolution (2014)

n his book about the history of the digital revolution,
Walter Isaacson contends that the major innovations
of the digital revolution—from the first generalpurpose computer to the transistor to the iPhone—
were all created by individuals who understood how
to synthesize the humanities with technology. Yet
even though there is much focus in higher education
on how we teach using technology (e.g., e-texts,
flipped classrooms, adaptive learning, personalized
learning), what we teach about technology is just as
important. Because technology enables students to
solve problems across a range of disciplines, those of
us at higher education institutions need to rethink not just how we
teach our students but what we teach our students.
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nologists first experienced technology
in the workplace and then found ways
to merge technology into their personal
lives, the current generation of students
first experienced technology as a means
of entertainment and social communication. Despite having grown up with
access to an increasing amount of technology, students now need to learn how
to use technology to solve problems in
academic and professional settings. Historically, we in higher education have
not readied students for this transition,
even though students are increasingly
asked to use technology in their learning experiences. Many students enter
college having already used technology
to complete academic assignments: 75
percent of high school students have
accessed class information through an
online portal, 52 percent have taken
tests online, and 37 percent have used
online textbooks.4
Learning to write, learning to think,
and—these days —learning to form
computational structures and to think
digitally are requisites not only for
employment but also for intellectual
independence. Traditionally, the liberal
arts have been about learning to think
logically and to express ideas. The “liberal” in the liberal arts is about freedom.
Some people have argued that widespread literacy (understood as reading
at an eighth-grade level) was about
making sure factory workers could read
manuals well enough to keep machines
running, rather than about providing
for an informed citizenry. The equivalent for digital literacy would be to
define it simply as being able to learn
software quickly. Instead, digital literacy
should be defined as knowing the effective practices suited to the dominant
media. We should not teach students
just the skills that will prepare them to
follow instructions or quickly comprehend a user interface; instead we should
aim to help students develop the expertise that will allow them to combine
and create technologies to develop new
and dynamic solutions. Just as traditional literacy and the liberal arts have
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been the key to independence since
the advent of public schooling, digital
literacy today is about intellectual freedom (see figure 1).
Many early digital literacy efforts in
higher education focused on providing
a single class that covered base-level
skills, such as creating a PowerPoint
presentation or spreadsheet. But what is
truly needed in higher education today
is integration of digital literacy throughout the curriculum, so that students are
able to do the following:
1. Find and vet information online. In the
digital world, being able to not only
find information online but also
determine its quality and validity is
crucial.
2. See problems from digital perspectives.
Students need to be able to analyze
a problem and determine how to use
digital tools to solve it. For example,
can a problem be solved more
quickly by creating a spreadsheet or
by working the problem manually?
3. Become self-directed learners. The Internet has put all of the world’s knowledge at our fingertips. Students
should know how to take advantage
of that availability of information to
become lifelong learners.
4. Obtain digital solutions. Technology is
constantly changing. Students must
learn how to evaluate and buy the
right digital tools to solve the problem at hand, rather than just relying
on the tools they have used in the
past.
5. Learn software quickly. Software is also
always changing and improving, so
students need to be able to quickly
teach themselves new tools. For
example, whereas being an expert
in spreadsheets was an important
quantitative skillset in the past, now
it is increasingly important to be an
expert in visualization tools such as
Tableau.
6. Design and create digital solutions.
Ultimately students should build a
skillset that allows them to develop
or customize their own digital tools.
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FIGURE 1. Traditional Literacy vs. Digital Literacy
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This does not necessarily mean that
students need to be able to write
their own applications from scratch.
Rather, they should be comfortable
customizing and combining tools
to create a complete solution—for
example, creating a web-form to
automate the collection of customer
evaluations and then outputting the
results to a spreadsheet for analysis.

To understand the fundamental
impact that digital literacy can have,
we can look to history. Whenever the
dominant medium of communication
changes, controversy follows. When oral
communication was replaced by written

literacy as the main means of recording
and transferring knowledge—a transformation that took place over decades
and at different rates in different
places—Socrates was recorded to have
complained: “No written discourse,
whether in meter or in prose, deserves
to be treated very seriously.”5 Socrates
was concerned that transitioning from
oral communication to written literacy
would degrade people’s intellect. If
people learned by reading books, rather
than by debating with their elders, they
would replace a real education with a
superficial likeness of one. They would
have the appearance of learning because
they could talk about all the things they
had read, but they would be unable to
think for themselves or even know they
needed to, having become accustomed
to simply looking things up in books
and accepting what they read.
From today’s perspective, Socrates’
rejection of literacy seems irrational,
yet echoes of the same argument are
raised about information being found
by searching the Internet rather than
by combing through printed source
materials. As we transition again, this
time from written literacy to digital literacy, the fears that Socrates voiced are
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for professional printing are no longer
needed, the distribution houses add
little or no value. Slowly, libraries and
journals are starting to break free of this
model. In November 2015, for instance,
the editors and editorial board members of Lingua, a linguistics journal,
resigned.7 They then established Glossa
(http://www.glossa-journal.org/), a new
open-source linguistics journal. Given
that the prestige of a journal
is and
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literacy. Without these forms of thinking and communicating, people are at a
social and economic disadvantage. They
are unable to think outside of the software they have memorized or to express
themselves beyond the no-longerrelevant constraints of the printed page.
This is why learning to code is
invaluable. Even at a basic level, coding
helps a person develop critical thinking
skills. In a deterministic system, like that
of a computer, a single input leads to a
single output: cause leads to effect. If
you don’t understand how something
works, you can change one element and
carefully observe the result. In addition,
diagnostic thinking, which is critical
thinking in deterministic settings, is an
iterative process of hypothesize, test,
refine, repeat. Given enough iterations,
patience, focus, and discipline (changing only one variable at a time), a coder
can start to build a mental model that

