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Changing Demographics and Digital Transformation
Ted Mitchell

As a result of changing demographics and digital transformation,
the next generation of higher education will be vibrant, thriving, and
more important than ever to US social and economic progress.

ey

18 We Shoulda Known: Lessons 28 Five Principles for
for the Future from the Past Thinking Like a Futurist
Greg Jackson, Klara Jelinkova, Marina Gorbis
Joseph Moreau, and Jenn Stringer
Avoiding failure, the authors suggest, Thinking about the future allows us to
can be just as important for IT imagine what kind of future we want
professionals as emulating success. to live in and how we can get there.
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HOMEPAGE | FROM THE PRESIDENT

Digital Transformation:
A Caterpillar or a Buttertly?

By John O’Brien

n 2019, EDUCAUSE is launching a critical conversation in our community around digital
transformation (Dx). Two years ago, this phrase popped up on our annual Top 10 IT Issues list
at #10: Digital Transformation of Learning. We broached the topic on a broader level in our
March/April 2018 issue of EDUCAUSE Review.' In May of that year, the magazine published
“Digital Transformation: What Is It?” by Ed Clark, University of St. Thomas chief digital
officer.” The article was among the top 10 most read EDUCAUSE Review articles for 2018.
The article subtitle—“What Is It?”—captures the fact that we are in the early stages of

figuring out what Dx means in our unique higher education ecosystem. To help clarify

the discussion, last year EDUCAUSE brought together influential leaders from -

member colleges and universities to create a Dx definition suitable for higher edu-

cationand tohelpus, asanassociation, determine the best way to support thiskind

of transformational effort. As a result of the work by this task force, EDUCAUSE j

defines Dx as “a cultural, workforce, and technological shift . . . being driven I.‘ -..;

by technology trends and changes that include advances in analytics, artificial

intelligence, the cloud, mobile, consumerization, social networks, and storage -~

capacities.” -
As for supporting this effort, I believe that in 2019 two approaches

;Rhocfg edl’i smiss to digital transformation lie before us and that the path chosen by
Dx. we can any given college or university will be consequential. First, we

. . can dismiss digital transformation as nothing more than an
intentionally

embracedigital
transformation
as a powerful,

underexplained, overhyped phrase that signifies nothing—it’s
just another name for the technology innovation we’ve been
working on long before the phrase emerged. We can shrug
and point to the fact that technology s clearly continually

dﬁ i b erate q transforming everything. Second, rather than dismiss

g a (; | SVeO IC’]kn to Dx, we canintentionally embrace digital transforma-

energize our tion as a powerful, deliberate choice and can work

institutions to energize our institutions around the ideas it
encompasses.

f:;:::ﬂ the George Westerman, research scientist

encompasses. at the MIT Center for Digital Business,

encourages us not to confuse change
and transformation. When we
feel that Dx is nothing new

and is simply the same -
kind of work we have
been doing since the
digital revolution began,
we are likely missing
the point. Successful

digital transformation

GARY LANDSMAN, © 2019

requires a broad team
Continued on page 7
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Continued from page s

effort that includes senior leadership
and alignment of effort across all of
the well-established silos in higher
education. Westerman suggests that
when digital transformation is done
correctly, “it’s like a caterpillar turning

O 2019
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into a butterfly,” but when done wrong,
“allyou have is a really fast caterpillar.”

I recently overheard one higher
educationIT colleagueaskanotherifthey
were engaged in digital transformation
at their institution. After sharing their
ambivalence about the term, the two

KULIPERKO / GETTY IMAGES

agreed that if you have to ask, you're
probably not experiencing a digital
transformation in progress. Which is to say that even if an institution is experiencing impressive ad
hoc technology innovation, true digital transformation includes that innovation as part of a larger
strategy that transcends the I'T organization or any other single organization and that has the active
endorsement of the campus chief executive and cabinet. Building out impressive digital capabilities
is a feature of Dx only when the effort begins with—and is an intentional expression of—a larger
institutional strategic priority. The technologies that enable Dx (e.g., analytics, artificial intelligence,
the cloud, mobile, consumerization, social networks, and storage capacities) constitute only one of
theleversinvolved. True Dx goes far beyond tools toinclude cultural and workforce changes in how
we teach, learn, enroll, and engage in scholarship and research.’

At EDUCAUSE, we think that what makes digital transformation, well, transformational is a
commitment—made by campus leadership far beyond the IT organization—to the belief that the
future of the campus will be an unapologetically digital future. The soon-to-be-released EDUCAUSE
2019 Strategic Technologies and Trends

For more on this topic, see the datashows clear signs that Dxisin place

EDUCAUSE web page “Dx:

at only a few institutions (4%) but that
it is exerting a “major influence” at
two-fifths (40%).”® We are, therefore,
convinced that the time is right to

Digital Transformation of Higher
Education”

double-down on our understanding and
promotion of digital transformation. The changes ahead in technology, culture, and the workforce
are inexorable. Institutions that choose to be along for the ride will certainly not be alone. With
the conversations we plan for 2019, EDUCAUSE will be making the case that we can accomplish
somuch more when we approach, together, these powerful forces—with deliberate intentionality
embraced across our institutions. ®

Notes

1. For more on this topic, see the EDUCAUSE web page “Dx: Digital Transformation of Higher Education” (educause.edu/dx).

2. Edmund Clark, “Digital Transformation: What Is [t?” EDUCAUSE Review, May 21, 2018.

3. EDUCAUSE, “Report from the 2018 EDUCAUSE Task Force on Digital Transformation” (November 2018), p. 6. See also the
resources on the EDUCAUSE web page “Dx: Digital Transformation of Higher Education” (https://www.educause.edu/dx).

4. Westerman quoted in MIT Sloan Executive Education, “The Digital Business Transformation Imperative,” innovation@work
(blog), June 12, 2014.

5. See also Jim Phelps, “Scenarios, Pathways, and the Future-Ready Workforce,” EDUCAUSE Review 53, no. 4 (September/
October 2018).

6. D. Christopher Brooks and Mark McCormack, Higher Education’s 2019 Trend Watch and Top 10 Strategic Technologies,
research report (Louisville, CO: ECAR, forthcoming).

John O’Brien (jobrien@educause.edu) is President and CEO of EDUCAUSE.

© 2019 John O'Brien. The text of this article is licensed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License.
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LEADERSHIP | VIEWSFROMTHE TOP |

By Maysa Jalbout and John O’Brien

Supporting Access to
Education in the Arab World:
An Interview with Maysa Jalbout

EDUCAUSEREVIEW

aysa Jalbout is CEO of the
Abdulla Al Ghurair Foundation
for Education. Established in
July 2015, the Foundation is one
of the largest privately funded
philanthropic education initia-
tives in the Arab world. Jalbout
was previously CEO of the Queen Rania Foundation for
Education and before that the head of Education Policy
at the Canadian International Development Agency.

As a nonresident fellow with the Center for Universal
Education at the Brookings Institution, she focuses on
four education research areas: refugee education, skills
development, financing, and technology in education.
She recently talked with EDUCAUSE President and CEO
John O’Brien about her work and her hopes for the future.

John O’Brien: Who does the foundation serve, and how?
Maysa Jalbout: The Abdulla Al Ghurair Foundation
for Education serves all young people in the United Arab
Emirates (the Foundation’s home country) and the Arab
world (twenty-two states), especially those who are
underserved and need additional support to complete
their education. The Foundation is focused exclusively
onincreasing access to quality education in the region. Its
programs include university scholarships at 16 universities
in10 countries, college and career-readiness guidance, and
education innovation through open and online learning.

O’Brien: You work with those in desperate need. For those
who have so little, how can technology innovation be a solu-
tion?

Jalbout: The Foundation pridesitself on supporting those
who are most in need—generally young people whose
families have the lowest income levels in their respective
countries. Today, 40 percent of our STEM scholarship
recipients are the first in their family to enter university,
20 percent are refugees, and 40 percent are female (higher
than the global average).

While I am very optimistic about the potential of
technology in advancing our goals in education for the
region, I think we are still at the beginning of this journey.
Technology is not a panacea. The solutions targeting the
young people we aim to reach have not been as effective
as the promise.

We have, however, been able to use technology as an

Winter 2019
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important tool to make the education opportunities we
offer more accessible. For example, our applications are
online and open to any young Arab. This direct online
accesshasleveled the playing field for applicants, allowing
them to compete onneed and merit without third-party or
bureaucratic processes. It has also helped us at the Foun-
dation to learn much more about their challenges and to
adapt our programs and processes to meet their needs
more efficiently.

O’Brien: How are you using technology innovation to
empower youth?

Jalbout: Our programs are built on the needs of, and
feedback from, young people across the Arab region.
We learned early not to chase the technology solutions
that promise to solve everything. Thoughtful technology
solutions and partners are key to designing tech-based
education programs.

For example, we are working with Arizona State Uni-
versity (ASU) on delivering two of our programs using
technology: Al Ghurair Young Thinkers Program; and Al
Ghurair Open Learning Scholars Program. ASU has been
working closely with us to address the specific needs of
Arabyouthand tomeet our organizational goals, especially
scaling.

The Young Thinkers Program uses gamification to
introduce students to different careers in the job market
based on their interests. Students can receive college and

career coaching by chatting with expert success coaches



http://www.alghurairfoundation.org/en/home
http://www.alghurairfoundation.org/en/home

while completing short courses that improve their soft
skills such as time management and résumé writing. We
have also developed amobile application, available on the
Apple Store and Google Play, that allows users to engage in
the program on their portable devices. It offers something
all Arab youth need, yet it is the first such program in the
region, and the technology enables us to expand quickly.

The Open Learning Scholars Program gives Arab youth
the opportunity to upgrade their academic qualifications
andjobskills through online degrees and credentials. With
ASU, we are offering 550 fully online, accredited master’s
degrees in 28 specializations. Our plan is to expand our
partners and offerings significantly in 2019.

O’Brien: Affluent countries are watching age-old models
for higher education being called into question and ave seeing
colleges and universities close or vestructurein painful ways. Is
this disruption creating room for innovation and opportuni-
ties for organizations like yours to do some good?

Jalbout: Although these trends have not yet takenholdin
the Arabworld in the same way, we are proactively working
to invest in innovations that will help students and higher
education institutions better prepare for the future of
education and jobs. The programs I mentioned above are
part of the Foundation’s early contribution to innovation
in education in the region.

We are particularly proud of our support to the Ameri-
can University of Beirut and the American University of
Cairo in their adoption of online learning. Through our
collaboration with MIT, we invested in the capacity of
these two universities to develop their first online degree
courses. We have high hopes for both universities to be
innovators in this space.

Still, we have along way to go in the region. Tam person-
ally concerned about the low level of engagement among
ourregional universities on the big questions of our time—
in particular, the massive disruptions and threats that
technology canhave on our lives.

O’Brien: What new models ave you considering?

Jalbout: We are always thinking about how to better
respond to the needs of our target youth. Most recently, we
launched aspecial fund—the Abdulaziz Refugee Education
Fund—to support refugee youth in Jordan, Lebanon, and
the UAE. This fund is focused on finding the most innova-
tive solutions (both low- and high-tech) to support funding
of secondary education and vocational or higher education
for the refugee population that is 14 years and older. The
second round of fundingapplicationsis openingin February
2019 forimplementation in September 2019. More informa-
tion will be shared through our social media channels.

O’Brien: Ifyou could wavea magicwand and createthe com-
prehensive dream partner, what would it look like?
Jalbout: The Foundation is committed to working with

organizations that share our vision for education as the
best way to improve the lives and prospects of young
people everywhere. Our partners demonstrate a strong
commitment to young people in the Arab region, have
experience successfully serving the underserved, and
deliver high-quality education. The ideal partner also
pushes our thinking as an organization and brings new
ideasto solve the challenges we aim to address.

O’Brien: Who inspires you?

Jalbout: I am very fortunate to find my inspiration in my
job. I am most inspired by young people in this region,
especially our scholars who have experienced hardships
thatwould discourage most people. Theirresilience, drive
tosucceed, and commitment to give back to their families
and communities motivates me to strive to do more every
day, for them and for many more we have not yet reached.

O’Brien: Raised voices and angry divisiveness seem to be an
international phenomenon these days. What gives you hope?
Jalbout: Itrytoremainfocused onresultsregardless ofthe
sentiments of currentinternational affairs. Results are what
havekept mehopeful and persistent in my twenty-five-year
career in this field—in Canada, in the Arabworld, and even
in conflict-affected countries. Thave often met people who
have gone to extreme lengths and sacrifices to survive, to
help others, and to showcase the best of humanity.

Badriyeh Diab, a Palestinian refugee living in the Nahr
El Bared refugee camp in Lebanon, is an example. Badri-
yeh is one of five children. Her parents are unemployed
because they are not allowed to seek employment. Her
life has been disrupted by conflict many times over. When
I went to visit Badriyeh in her very modest family home
inside the refugee camp in 2016, she told me that she had
always clung to the dream of going to university. She did
so through the toughest moments of her life, studying for
exams even when she was living in a car garage after her
family’s house was destroyed. Several weeks ago, I visited
Badriyeh (sheis one of 87 Al Ghurair STEM Scholars study-
ing at the American University of Beirut). Her confidence
and outstanding grades, as well as the fact that she is less
than two years away from becoming an environmental
engineer, give me immense hope.

This interview is the first in a series of 2019 articles
featuring international educational organizations working
to make a difference through scalable worldwide
technology innovation. This series, edited by Hilary Baker
and John O’Brien, coincides with the goals of the newly
created EDUCAUSE International Task Force, which is
seeking to better understand and increase engagement
among the EDUCAUSE international community.

Maysa Jalbout (ceo@alghurairfoundation.org) is CEO of the Abdulla Al
Ghurair Foundation for Education. John O’Brien (jobrien@educause.edu)
is President and CEO of EDUCAUSE.

© 2019 Maysa Jalbout and John O’Brien
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“This direct
online access
has leveled the
playing field
for applicants,
allowing them
to compete
on need and
merit without
third-party or
bureaucratic
processes.”
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TODAY IT IS

FASHIONABLE ONCE
AGAIN (THIS OCCURS
APPROXIMATELY EVERY
THIRTY YEARS) TO
PREDICT THE DEMISE
OF COLLEGES AND

Delivered as a
featured session at the
EDUCAUSE Annual
Conference,
November 1, 2018,
Denver, Colorado.
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UNIVERSITIES.

I'want to state right off that I am not even tempted to leap
on that bandwagon. My prediction is that the next gen-
eration of higher education will be vibrant, thriving, and
moreimportant than ever to US social and economic prog-
ress—not because the sector will have remained the same
but precisely because the opposite will have happened.
Through changing demographics and digital transforma-
tion, the sector will have evolved in important ways.

And it has ever been thus. Ours is a sector that has
responded to, and often driven, change. Ibegan my career
at a campus that started accepting women students only
in 1976. The Civil Rights movement in the United States,
withimportantrootsin colleges and universities, was both
cause and consequence of opening campuses to people
of color. One hundred years earlier, in the midst of the
Civil War, Justin Morrill and Abraham Lincoln created a
whole newkind of institution: the land-grant college. And
at the founding of the republic, George Washington, John
Adams, and others insisted that higher education should
break from its European moorings to serve not only the
nation’s purpose but alsoindividual or sectarian interests.

We’ve done it before, and we are doing it again. The
imperative for change is all around us. It’s not coming just
from the headlines or the pundits, although those pun-
dits would like us to believe that they are the ones who are
pushing us to change. Now the imperative for evolution
in UShigher education is driven from that most authentic
of sources, our students. As in so much else, our students
willlead us—if we have the will and the tools to listen. All
around us, we are seeing shifts in the nature and character
of ourstudents. Four of these interrelated, changing demo-
graphics stand out.

First, today’s students are not the students of myth
andlegend. Thenew “normal” studentis not an eighteen-
year-old who is dropped off at the entrance to “Leafy U”
in the family minivan to be retrieved four years later with a
diplomamarkingabody oflearning that will somehow last
alifetime. Instead, the new normal student is just as likely
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to be a twenty-five-year-old returning veteran, a thirty-
year-old single parent, or a fifty-three-year-old displaced
worker who is looking to reskill and retrains According to
datafrom the National Clearinghouse and the Department
of Education:

m Theaverage age of a college/university student hovers
around twenty-seven (though that is decreasing as
the economy heats up).’

m 38 percent of students who enrolled in 2011
transferred credits between different institu-
tions atleast once within six years.”

m 38 percent of students are enrolled part-time.?

m 64 percent of students are working either full-time or
part-time.*

m 28 percent of students have children of their own or
care for dependent family members.®

m 32 percent of students are from low-income families.®

m The secondary education experience has an increas-
ingly high variation, resulting in students whose
preparation for college-level work varies greatly.

In some areas of higher education, these statistics are
described as “risk factors” that impede students in their
journey through the traditional system. For others, they
are simply “design features” that guide us in redesigning
institutional experiences and public policy to be more
responsive, more customized, and more personalized
to the needs of these learners who, right now, are our
students.

Second, if we look ahead, and not even that far ahead,
we see the most profound demographic shifts to impact
the United States over the last century as we become a
majority-minority nation:

m The K-12 system is already majority-minority.”

m California, Texas, New Mexico, Nevada, and Hawaii
are majority-minority states.®

m By 2050, the workforce will be about 55% people of
color.?

Let’s think of this first as a math problem. To educate
the citizenry and the workforce of tomorrow, we simply
must create policies, practices, and institutional cultures
that embrace equity and that, in particular, make the
persistent achievement gaps between white students
and their peers of color a thing of the past. Let’s broaden
our lens a bit. We must erase access and success gaps for
low-income students, first-generation students, and rural
students if we are to thrive as a nation.

Let’s also think of this as a moral problem. To have
the diverse, prosperous democracy that is at the root of
our sense of nationhood, we must understand equity and
diversity tobe amust-have, not anice-to-have. Equity and
diversity are not gifts that higher education institutions

610C @ 'STOVINI ALLID / XDOLSI/ ONAIdITNA
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impart to somebody else. They are the ways in which we
become better, stronger, and fuller advocates for our high-
est aspirations. They are the ways in which we create better
thinkers, individuals with stronger communication skills, and
more-creative problem solvers. Equity-minded leadership, at
alllevels of the institution, will be critical inleading us forward.

Third, the majority of our students are fully digital natives.
Theyhave grown up not only with digital entertainment, com-
munication, and communities but alsowith digital learningand
services. Children’s Television Workshop began in 1968, and
the television series Sesame Street premiered in 1969. By 1981,
faculty and students at institutions across the country were
connectingto each other and with their students by e-mail. The
Free Application for Federal Student Aid (FAFSA) went online
in 1997. LeapFrog began shipping learn-to-read tablets (the
LeapPad) in 1999. By 2009, 80 percent of college applications
were made online.” Our students, whether they are eighteen
or thirty-five, havelived through these milestones. Even if they
don’t remember them, they have been impacted. As a result,
they expect and accept that technology will be an important
and helpful part of their college/university experience.

Fourth, we need to understand our institutions and digital
transformation through the eyes and the realities of our
students—not just through their demographics but through
the context in which they live now and will live in the future.
Insecurity weighs on them, and it’s not a short-term phenom-
enon. Students worry, for good reasons:

m Income inequality is separating haves and have-nots in
ways not seen since the Gilded Age.

m Job displacement or the threat of job displacement hangs
over every college/university student.

m Most students will work in jobs, if not industries, that
haven’t been invented yet. How can we help them prepare
for that future? While our students look to us to provide
closer links to the world of work, they also look to us to
provide opportunities for lifelonglearning.

Each of these four vectors—student characteristics,
emerging demographic changes, technological ubiquity, and
the context in which our students live—creates challenges.
To meet the needs of our students at this time of change and
challenge, we cannot simply do things the old way. We cannot
tinker around the edges. We cannot just work a little harder
or a little better. We cannot rely on instituting a new program
here or there. We need to embrace a level of change that is
transformative and that capitalizes on the digital tools at hand
and coming down the line. Only in that way can we meet the
needs of the new normal student in a dynamic economy and
adiverse democracy.

At the American Council on Education (ACE), when we
think of digital transformation, we think of seeking answers to
five related questions:

1. Against this backdrop of changing demographics, how can

pa88a

To have the diverse, prosperous

democracy that is at the root of \
our sense of nationhood, we must
understand equity and diversity to
be a must-have, not a nice-to-have.
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we enhance engagement among students and
faculty in order to increase student success?

2. How can we innovate and then measure the
results of those innovations to increase our
impact at scale?

3. How can we stabilize or lower both cost and
price?

4. How can we leverage existing physical and
human capital to increase institutional capac-
ity and responsiveness?

5. How can we use digital tools to close equity

gaps?

We believe that the combination of advances
in teaching and learning technology, in infor-
mation technology and communication, in the
capacity to store and use data, and in the skill of
our workforce in the immersive digital environ-
ment will create both digital transformation and
an enormous opportunity.

And it’s already happening.” Together we are
identifying policy, practice, and culture innova-
tions that are meeting students where theyare and
creating new pathways for them as they seek to
improve their lives. Whether it’s the EDUCAUSE
work on Integrated Planning and Advising for Stu-
dent Success (iPASS), the University Innovation
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Alliance, the Association of Public and Land-grant Universi-
ties (APLU)’s Transformation Clusters, or the ACE research on
the important impact that MSIs are having on social mobility,
we know thatit is possible to deploy digital resources to serve
social mobility, student success, and institutional progress.

These digital resources take many forms, such as learn-
ing modalities that offer instruction in more flexible and
personalized ways, assessment tools that deliver meaningful
information on studentlearning, and information systems that
allow us not only to describe but to predict student progress
and match students with resources when needed—or even
before. What cuts to the heart of all of those innovationsis one
central innovation: the focus on and commitment to analytics
and data-driven decision-making. CUNY’s Accelerated Study
in Associate Programs (ASAP) and Georgia State University’s
GPS advising and intervention system, for example, are as
much analytics and data science projects as they are educa-
tion innovations.

These are just the beginning. There is more work to be
done to move from innovation to transformation. To make
this digital turn, we need to work on a rational deployment of

transformation.

tools and technology. But to harness the power of technology
in truly transformative ways, we must also focus on the insights
of the analytics revolution and on the governance structures,
the culture, and the people who carry that work forward daily
in ourinstitutions. Theisnotjusta case of more or better data.
The key is how the data is used.

Having data and using data are often two distinct worlds.
Data-sets do not speak to each other. Data is too often walled
off, leaving key stakeholders without access. Analytic tool
development is under-resourced and siloed, and we pay too
little attention to the training of our workforce, from the IT
department to the president’s office. I worry most about the
latter. In the 2017 ACE survey of US college and university
presidents, only 12 percent regarded institutional research
and information technology as important areas of strategic
development going forward.”

Finally, when we think about data, we too often think only
about numbers, when in fact qualitative data is an equally
important place for us tolook tounderstand the student expe-
rience and to reach some conclusions about how to innovate
and the next steps to take. Countless examples provide evi-
dence that digital transformation will not be self-executing.
To move ahead, we should work collectively to promote the

Winter 2019

activities, the personnel, the structures, and the culture ininte-
grated ways that support this transformation.

In conclusion, I'd like to suggest a rubric for us to consider
as EDUCAUSE takes on the question of how to further digital
transformation. The rubric has six parts:

1. Digital transformation must be question-driven. Why do
our first-generation students persist in their education
at lower rates? When do students make decisions about
majors and how? The answers to these questions need
to inform the analytics that inform the innovations that
inform the tests and measurements that inform the rollout
of the implementation of digital transformation strategies.

2. Digital transformation requires both strategy and tactics.
Without a full focus on strategy, all the tactical improve-
mentsin the world will not get us to the point of improving
student outcomes.

3. Digital transformation must be experimental and iterative.
Approaches to innovations need to concentrate not on
engineering the perfect but, rather, on engineering the good
and onmovingto “the perfect” based on analytic exercises.

Digital transformation will not be self-
executing. To move ahead, we should work
collectively to promote the activities, the
personnel, the structures, and the culture
in integrated ways that support this

4. Digital transformation should be part of decision-making at
every level of the institution. IT and IR professionals must
play meaningful roles in strategic thinking at the depart-
mental, school, and institutional level and should, in my
opinion, sit on the president’s cabinet. This returns to my
worry, noted earlier, that only 12 percent of US college
and university presidents identified “using institutional
research to inform decision making” as a future area of
importance.

5. Both digital transformation and analytics are everybody’s
business—from facilities and faculty to human resources
and trustees. We must invest in training to build skills and
cultural support for digital transformation. In the recent
AACRAO/ACE survey, we found thatleaders across schools
and departments, even within a single institution, have very
different ideas about the utility of data and analytics and
about who should be in charge of that work.? Again, this
must be everybody’s work.

6. Finally, digital transformation is not morally neutral. We
havelearned quite alotlately about the implicit biases that
are built into the various algorithms in the private market-
place (e.g., resume-sorting tools). We need to keep these
problems in the front of our minds as we think about the
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systems and the tools that we build and deploy. Bias is built
into the questions we ask. Bias is built into the problems on
which we focus. Bias is built into the outcomes we test.

I believe we have a moral responsibility to focus our analyt-

icsand digital transformation strategies onimproving outcomes

and clearer pathways for low-income, first-generation students

of color. Not because we should leave others behind, but because

these students have been left behind for far too long. This must

stop in the United States, lest we endanger our higher education

institutions, our economy, and our democracy. m
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n the two decades since CAUSE and Educom merged

to become EDUCAUSE, information technology has

transformed higher education myriad ways. Members

have worked with others in the technology field to

achieve, share, and disseminate successes. They have

published articles and presented sessions at meet-

ings and conferences to offer advice on how colleges

and universities can successfully enhance teaching/

learning, research, and community service through the

intelligent use of information technology. That’s great.

But the economist Paul Ormerod

and other scholars of success remind us

that important lessons come as much

from what goes badly as from what

goes well. So, in addition to pursuing the

secrets to success, we should be looking for the

causes of failure. That is, what hasn’t worked? Why

has it failed, and therefore what should we avoid?

Such advice and case studies are harder to find. That’s
not great.

IT failure in higher education is worth exploring,
lest (in the philosopher George Santayana’s timeworn
phrase) we be condemned to repeat this part of our
forgotten past. Following this thought, the four of
us asked colleagues for examples of things campus
IT professionals should have known over the years.
We reflected on our own diverse experiences,
and we engaged scores of participants at a 2018
EDUCAUSE Annual Conference session. What we
learned crystallized around eight general “lessons”:

m  Mission must drive IT choices (not vice versa).

m Campuses resist change by design (not by
accident).

m Security depends on people (not on technology).

Technology evolves regardless (not according to
plan).

Accessibility is a goal (not a problem).

Technology costs more (notless).

Personal trumps central (not vice versa).

Collaborations are iffy (not straightforward).
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Mission Must Drive IT Choices

Surrounded by new technologies, IT professionals are
conditioned to enjoy them. But we often advocate tech-
nologies regardless of our institutional missions—that
is, we don’t ask whether new technologies appropriately
enhance teaching/learning, research, and/or community
service. As a result, we sometimes expend or divert
resources inappropriately. Think, for example, about
Second Life, the online virtual world that was all the rage
in higher education and IT organizations back in the late
aughts and then, quite suddenly, was not.

IT professionals also deliver and support information
technology in ways that faculty, students, and non-IT col-
leagues can find confusing and frustrating. Even when we
recognize that we do this, we find it difficult to persuade
and enable our staff to focus on what customers need and
want. Compounding the problem, we struggle to identify
the customer. Often, especially around administrative
systems, we act as though the customer is, say, the CFO
or the registrar rather than the faculty, staff, and students
who actually use services.

Moreover, we view our role as maintaining and pro-
tecting information technology. We manage technology
efficiently, but too often only from our own perspective.
Efficiencyis value divided by cost, and when our measure
of “value” is too narrow—that is, for example, whether
the technology “works” rather than “serves”—what we
deem to be efficient may instead be counterproductive.

We Shoulda Known!

We should remain interested in, and even enthusiastic
about, new technologies. But we must be careful to
advocate and implement them only when we have good
reason to believe they align with our institutions” mis-
sions. This means that we should organize and manage
IT planning, operations, and support based solidly on
institutional mission and customers’ needs. When we
believe that customers’ needs or wants are misguided, we
should work to learn from and educate our customers,
not simply dismiss their perspective. This, in turn, has
implications for how we motivate our staff.



According to an often-quoted story, when U.S. Presi-
dent John F. Kennedy was visiting the NASA space center
in 1962, he saw a janitor carrying a broom. JFK asked the
man what he was doing. The janitor replied: “Mr. Presi-
dent, I'm helping put a man on the moon.” The story is
likely apocryphal.’ But like most apocryphal stories, it
illustrates an important point. In campus IT organiza-
tions, the “we” who must be aligned with the college/
university mission includes everyone, not just the leader-
ship. That’s an organizational development challenge.

We can’t give in to the entropy of individual prefer-
ences. No one benefits from students navigating through
scores of inconsistent administrative applications, each
of which does one thing for one office. The IT organiza-
tion has a point of view and a voice. IT professionals are
not order takers. We should recognize that we live in a
complex, stakeholder environment and that we have a
unique sense of how everything fits together. We must
behave less like wizards and defenders and more like
mediators, advisors, and analysts.

Campuses Resist Change by Design

James G. March, a sociologist and organizational behav-
ior scholar, pointed out that except for some minor
details, the essence of higher education today is just what
it was before universities were invented centuries ago:
people sitting around on rocks talking about what they’ve
learned. Campuses change slowly. And this, March
argued, is by design, not by accident.?

March’s point was that higher education is supposed
to create, conserve, and protect knowledge. Colleges and
universities therefore are organized and governed to stay
the course, crosswinds notwithstanding. The obstacles
to change that we IT professionals often bemoan—for
example, tenure, closed stacks, departmental autonomy,
peer review, search committees, layered approval mecha-
nisms, Byzantine governance, incremental budgeting,
and stone buildings with thick conduit-resistant walls—
continue to exist for good reason.

Don Michael Randel, president of the University
of Chicago from 2000 through 2006, observed on
many occasions: “The problem with being a university
president is that you’re running a billion-dollar-a-year
business, and yet there is no one to whom you can give
a direct personal order..” He also observed, without
surprise or complaint: “In faculty decision making, 200
to2isatie.” Unlike Randel, IT professionals always seem
to be surprised (and often complain) when our campus
communities don’t respond enthusiastically to new tech-
nologies or to new uses of existing technologies.

We Shoulda Known!

To advocate change, we should work within rather than
bypass institutional governance. Otherwise, we can be
viewed as institutional threats rather than assets, as kvetches

rather than contributors. IT leaders must use their seats at
“high tables” to work collaboratively with others, especially
those charged with conserving the institution.

Security Depends on People
It’s hard to escape the ever-present shadow of security.
As IT professionals, we often fall into the trap of thinking
that technology can cure its ills by itself. We rely heavily on
technology to secure networks, devices, and information.
We use algorithms aided by artificial intelligence to detect
anomalies. We work diligently to improve our institutional
security posture. We struggle to balance mandated con-
trols, well-known best practices, and basic usability.
There are clear risks to be managed. Effective
technology-centered approaches can help manage
them. But users often find those security approaches
burdensome and inconvenient. They act accordingly
(see “Personal Trumps Central,” below). And so despite
our investments in security technologies, the principal
security risks to campuses still stem from individuals
neglecting, ignoring, or bypassing security mechanisms.

We Shoulda Known!

We should take difficult questions about security very
seriously. Is it better, for example, to have a simple rule
that eases compliance or a more complex rule that
maximizes security? Who gets to decide the answer to
that question?

IT professionals should focus on educating technol-
ogy users and helping them to understand that individual
choices to bypass security can have major institutional
impacts. We should continue to implement technology-
based security mechanisms but also try to help users
comply with them. Rather than hide behind authoritarian
compliance directives, we should appeal to shared goals
and promote a culture of care.

In addition, we should be willing to take risks in favor
of usability and increased compliance. This requires an
engaged conversation among end users, service provid-
ers, and security experts. It requires that security be
embedded in the human fabric of the institution.

Technology Evolves Regardless

To manage resources and respond to “Mission Must
Drive IT Choices” (above), we have developed complex,
lengthy prioritization processes for IT resources and
practice. These are helpful, but they encourage incre-
mentalism. We extrapolate from current practice, and
we commit resources accordingly. As a result, we often
spend resources in ways that become obsolete, and we
are slow to recognize emerging trends.

For example, many of us made long-term, costly
decisions about network architecture based on wired-
network designs supported by vendors. These decisions,
however sound at the time, may constrain our future as
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Figure 1. Average Computer Memory Cost
($/gigabyte) (current dollars, logarithmic scale)
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Data source: "Historical Cost of Computer Memory and Storage,” Hblok.net (blog), December 17, 2017
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wireless networks, 5G, and software-defined networking
(SDN) become important.

Similarly, most of us have used smartphones for a
decade or more. We know the value of these devices for
things like email and calendars. However, we and the
software vendors we rely on underestimated how rapidly
smartphones would become the overwhelming device of
choice for students, faculty, and researchers to do their
work. Millennial and Generation Z students do things
with their smartphones that many of us in earlier gen-
erations would never have considered desirable (or even
possible) in the past. “You’ll need to use a real computer
for that” doesn’t fly today.

We Shoulda Known!

Our constituents have a certain level of expectation
about our institutions’ ability to provide them with the
information, resources, and transactions they need in a
mobile-friendly or, more important, a mobile-optimal
manner. Those institutions that get their mobile act
together faster than others may have a competitive
advantage. Those that don’t, won’t.

The evolutionary leadership challenge is to stay
relevant and excited by the future that technology can
bring, without diverting energy and resources from
the institutional mission. We need to make sure that
faculty, students and administrators think of IT staff as
thought partners. When this happens, we can explore—
together—various possibilities for a future that will be
enhanced and even transformed by technology.

We should remain both conversant in new

Winter 2019

technologies and relevant to our institutions. We need
the foresight and the room to experiment. And we must
have the courage to walk away from past decisions and
best practices that are no longer sound: sunk costs are a
bad rationale for technology investment.

Accessibility Is a Goal

Making digital resources fully accessible for all our users
is a long and expensive road, but one we must travel.
Sometimes we get off the road too soon.

About five years ago, EDUCAUSE joined forces with
Indiana University (IU) in an e-text initiative. The idea
was that IU’s partner would contract with major textbook
publishers to make e-texts available to campuses through
flat-rate, annual site licenses based solely on institutional
size. Students would no longer buy or resell print text-
books at the campus bookstore. Three key challenges, it
appeared, were to convince publishers that campus site
licenses made more sense than selling each textbook sep-
arately, to persuade campuses to pay for e-texts centrally
(perhaps absorbing the cost into tuition or fees) rather
than have students pay for the texts individually, and to
deal with the impact of all of this on campus bookstores.

Soon a fourth major challenge arose: the National
Association for the Blind (NAB) wanted to make sure that
e-texts would not discriminate against visually-impaired
students. Unlike publishers or browser providers, col-
leges and universities are subject to Section 504 of the
Americans with Disability Act (ADA) and therefore
may not discriminate against students with disabili-
ties—for example (in this case), by providing e-texts not
equivalently accessible to visually-impaired students.
Campuses providing textbooks, rather than bookstores
selling them, would bring Section 504 into play.

IU and a few other institutions in the e-text initia-
tive kept at it and successfully implemented e-text site
licenses. However, many other participants attempted
end runs around the fourth challenge, either asserting
that responsibility for accessibility lay elsewhere or argu-
ing that the e-text initiative was merely an experimental
pilot program and therefore need not serve the disabled.
That didn’t work. What had begun as a laudable effort to
simplify delivery of academic materials and save students
money turned into an embarrassing adversarial interac-
tion, one that served neither NAB nor campuses—nor, for
that matter, students—well.

We Shoulda Known!

Whether information technology and IT-based services
and materials are accessible should be among the key
criteria for assessing and implementing new educational
policies and programs. As is now common for physical
facilities, accessibility of IT services and materials needs
to be a goal accepted and addressed from the outset. If
a given technology disserves certain populations, that
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should be recognized and dealt with fairly, openly, and
SOOI.

ADA and related statutes and regulations became
law not arbitrarily but, rather, to symbolize and formal-
ize social commitments to meeting the needs of the
disabled. Colleges and universities are vital to those
commitments. For IT professionals, accessibility should
be an especially important goal, rather than a problem to
be solved.

Technology Costs More

One gigabyte of computer memory cost approximately
$6.5 million in 1980, $76,000 in 1990, $1,000 in 2000, and
$20 in 2010. Even logarithmically, the cost decline has
been steep (see figure 1).

The sameis true for other technologies that depend on
chip density, as Moore’s Law of 1965 predicted. It has thus
been tempting for IT professionals to assert—or to imply,
or to allow non-IT colleagues to assume—that the cost of
providing campus IT services and materials has dropped
accordingly. But that assertion/implication/assumption
entails two fallacies: (1) that the cost of campus IT ser-
vices and materials depends mostly on technology costs,
and (2) that there are no investments in new technologies.

In fact, the dominant components of campus IT costs
are staff salaries and outside services—not technology
prices. And those costs go up rather than down. Moreover,
savings from any decline in technology costs usually get
reinvested in expanded or new technologies, rather than
harvested for nontechnology purposes. For example, “sav-
ings” from lower telephony costs paid for datanetworks on
many campuses, much as “profits” from computer stores
paid for help desks. Even when IT advancements enable
process improvements in business offices, the resulting
“savings” usually get consumed by new activities.

To illustrate this further, figure 2 (see page 25) shows
computer-memory costs and average campus IT spend-
ing per person at nonspecialized US campuses since
2010. That our colleagues and constituency don’t under-
stand the divergence between the two trends—with
specific technology costs going down and campus IT
costs going up—causes endless problems.

We Shoulda Known!

We should stop asserting that IT costs will go down or
that IT investments will save money. Instead, we need
to explain IT costs, argue for realistic IT budgets, and

focus on how IT enables institutions to tackle new

We need to
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for realistic IT
budgets, and
focus on how
information
technology
enables
institutions to
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and expand
services.
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The key lesson is that as control over key
technologies moves to individuals or outside
entities, IT management challenges evolve.
The skills and experience required of campus IT
leaders need to evolve as well.
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challenges and expand services (see “Mission Must Drive
IT Choices,” above).

Personal Trumps Central

IT professionals have long behaved as though campus
IT organizations should and can control all campus IT
services and needs. Historically, that was reasonable.
We have run machine rooms, filled them with main-
frames and servers, installed business applications, and
managed all of this ourselves. We have wired buildings,
installed access points, connected the access points with
switches and routers, and operated the resulting network.
After negotiating volume deals with vendors, we have
bought, configured, and distributed computers to faculty,
staff, and sometimes students. All of this has almost
always been to the benefit of our institutions.

But the era of control is over. This is true for machine-
room infrastructure, for networks, and for end-user
devices. Our machine rooms and local business applica-
tions are giving way to cloud-based servers and hosted
applications. Our locally managed wired and wireless
networks are giving way to commercial cellular services.
And our standardized, bulk-purchased personal comput-
ers are giving way to diverse devices purchased, owned,

Figure 2. IT Spending ($/fte) and Computer Memory
Cost ($/gigabyte) (current dollars)
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Data source: “Historical Cost of Computer Memory and Storage,” Hblok.net (blog), December 17, 2017;
EDUCAUSE Core Data Service

configured, and managed by individuals. So even though

important central roles remain—including integration,

support, security, and negotiation—the three principal

segments of the IT organization are now out of our control.
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We Shoulda Known!

One clear lesson for an out-of-control future is that how

campuses manage IT must change. In particular, much

that was once handled directly by the IT organization will

instead be managed through contracts negotiated with

outside entities. This has implications for IT leadership.
Eight years ago, Greg Jackson asked:

Can there be effective campus leadership for infor-
mation technology without central control of infor-
mation technology? . .. As the strategic importance
of information technology increases, entrusting it to
a single individual can be dangerous for an institu-
tion, especially if that individual speaks the language
of technology rather than the language of higher
education or if that individual is organizationally
and geographically isolated. At the same time, a
large fraction of information technology is indeed a
critical utility, one whose failure can jeopardize the
institution. Much information technology thus must
be managed as a critical utility.*

So perhaps the word trumps is overstated. The key
lesson is that as control over key technologies moves
to individuals or outside entities, IT management chal-
lenges evolve. The skills and experience required of
campus IT leaders need to evolve as well. IT leaders’
behavior must depend less on control and more on col-
laboration and negotiation.

Collaborations Are Iffy

Collaboration among institutions is a long-standing
and distinctive attribute of higher education. Faculty,
for example, commonly undertake research with col-
leagues at other colleges and universities. They use
textbooks and other curricular materials developed
elsewhere. On the administrative side, staff from the
finance, facilities, human resources, general counsel,
library, and other departments freely borrow ideas and
practices from colleagues on other campuses.

IT professionals do the same—informally, online,
and at physical gatherings under the auspices of
international IT associations such as EDUCAUSE,
sector-based entities such as the League for Innovation
in the Community College and the Consortium of Lib-
eral Arts Colleges (CLAC), regional entities such as the
NorthEast Regional Computing Program (NERCOMP)
and the Big Ten Academic Alliance (BTAA, earlier
known as the CIC), and ad hoc entities such as the
Common Solutions Group (CSG) and Merlot.

Some IT collaborations have gone beyond sharingand
borrowing. These include “buying club” consortia such
as the Midwestern Higher Education Compact (MHEC),
shared-development entities such as the New Media
Consortium (NMC) and various Mellon-initiated

Winter 2019

projects including Sakai, attainment-oriented efforts
such as the California Community Colleges’ California
Virtual Campus-Online Education Initiative (CVC-OEI),
and research and education networks (RENs) such as the
regional NEARnet, CICnet, and CENIC and their national
analogues Internet2 (I2), National LambaRail (NLR), and
The Quilt.

These deeper collaborations entail common efforts,
standardized practices, and in many cases substantial
commitments of institutional money and staff. Some of
these collaborations have worked exactly as intended.
Some have shut down or been absorbed. Most of those
that have survived evolved to accommodate changing
circumstances.

Consider, for example, the evolution of Interneta.
The stated mission of Internet2 was to enable high-
performance networking within and among research
universities. The strategy was to consolidate these
institutions’ buying power by standardizing their
specialized research and related requirements and then
collectively approaching major vendors with specific
plans for a national high-performance network mesh.

This required major commitments and investments
from member campuses. Thirty institutions signed
up right away, and this had the desired effect: major
backbone network providers rearchitected some of
their infrastructure to serve higher education and sold
national network capacity at a fixed rate rather than
based on network routing and consumption. Colleges
and universities were able to operate with abundant
flexible bandwidth, which had—and continues to have—
profound, positive effects on how faculty, students, and
administrators exploit networks.

All went well until Internet2, which had grown well
beyond its initial committed members, faced some
structural, competitive, and financial challenges. These
issues induced some of the original members to create a
rival entity, National LambdaRail (NLR), in 2003. Years of
competition between the two ensued, ultimately ending
in the dissolution of NLR in 2014 and the subsequent
expansion of Internet2’s mission to include NLR’s goals
and infrastructure. Successfully accommodating first the
challenges and then the expansion required significant
changes in how Internet2 organized itself and funded its
operations.

Similarly, the California Community Colleges” CVC-
OFEI recast its mechanisms for campus relationships
whenitbecame clear that the original model—depending
on a single point of contact who also was an advocate—
sometimes inadvertently left senior campus executives
in the dark as to the CVC-OEI’s specific requirements.
CVC-OEI now engages its member campuses through an
expanded array of relationships with key stakeholders at
senior and operational levels. That has enabled smoother
progress toward the CVC-OEI’s goal of using online
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instruction and tools to maximize educational attain-
ment and degree completion for community college
students.

But CICnet shut down when its financial plan
proved to be overly optimistic with regard to equipment
replacement (see “Technology Costs More,” above)
and when adding customers couldn’t make up for
that miscalculation. The NMC was absorbed by
EDUCAUSE after some organizational surprises proved
intractable. Chandler, a CSG-sponsored collaborative
effort to develop open-source personal management
applications, failed when its participants underestimated
a third-party partner’s requirements, overestimated
its capabilities, accepted overly optimistic reports of
progress, and failed to recognize that the market moment
had, in any case, passed.

We Shoulda Known!

Collaborations work only if participants are fully com-
mitted to them, recognizing and accepting obligations
and accounting for expectations. Participants must
openly share information about how the collaboration
is working, the challenges it faces, and choices regarding
how to address those challenges.

Moreover, collaborations must be fiscally sound
over their anticipated term. This typically requires not
only realistic long-range planning (e.g., properly depre-
ciating equipment and budgeting for management) but
also substantial capitalization in the form of member
contributions, outside corporate or government sup-
port, stable revenue streams, and/or some combination
of all of those. Finally, collaborations need to remain
flexible, since circumstances, challenges, and opportu-
nities can change with little warning.

Internet2, CVC-OEI, and many other collabora-
tions have adapted to changed circumstances, and
their success provides useful lessons for how future
collaborations should proceed. Collaborations that
have failed also offer helpful lessons—but for how
not to proceed. The point is that collaboration is hard,
especially if it requires institutional commitments.
Success requires adequate resources, clear goals,
evolving finances, organizational flexibility, or, most
commonly, all the above.

Lessons for the Future from the Past
Hindsight is easy. Even so, as we suggest above, hind-
sight too often emphasizes what success tells us to
emulate rather than what failure tells us to avoid. If the
intelligent use of information technology is going to
advance higher education, that use must be guided as
much bylessons from failure as bylessons from success.
EDUCAUSE and the other entities and mechanisms
through which IT professionals in higher education
communicate enable us to work toward this goal. They

do so by organizing gatherings, publishing perspectives,
hosting discussions, and/or enabling conversations.

Yet talking about failure isn’t fun, and it isn’t energiz-
ing, so we naturally tend to avoid doing so. Only when
we stop avoiding these discussions and fully follow
Ormerod’s and Santayana’s advice to learn from our
mistakes and from our past will our efforts be properly
productive. We shoulda known! m

Notes

1. There’s no authoritative evidence for the story, and variants
have been told before—for example, about Christopher Wren,
the English architect who designed St. Paul’'s Cathedral, and
a construction worker at the building. For a recent retelling
of the JFK story, see Mark Zuckerberg’s commencement
address at Harvard University: The Harvard Gazette, May 25,
2017.

2. Jackson remembers March using the “sitting around on rocks”
image in meetings and conversations when March and he
both taught at Stanford in the late 1970s. The more general
point about higher education is from Michael D. Cohen and
James G. March, Leadership and Ambiguity: The American
College President (New York, NY: McGraw-Hill, 1974).

3. Randel made both observations frequently in faculty, trustee,
andother meetings where Jackson, who then worked for
him, first heard them. Ron Grossman also quoted Randel in
“U. of C. Picks Music Man to Lead Way,” Chicago Tribune,
December 10, 1999.

4. Gregory A. Jackson, “The Shrinking CIO?” EDUCAUSE Review
46, no. 1 (January/February 201).

© 2019 Greg Jackson, Klara Jelinkova, Joseph Moreau, and
Jenn Stringer. The text of this article is licensed under the
Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License.
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In 2018 we celebrated the fifty-year anniversary of the founding
of the Institute for the Future (IFTF). No other futures orga-
nization has survived for this long; we’ve actually survived our
own forecasts! In these five decades we learned a lot, and we
still believe—even more strongly than before—that system-
atic thinking about the future is absolutely essential for helping
people make better choices today, whether you are anindividual
or amember of an educational institution or government orga-
nization. We view short-termism as the greatest threat not only

Futures Thinking

Is about Readiness

So, if no one can predict the future,
why think about it? Because doing
so helps you to inoculate yourself. In
the medical field, inoculating your-
self prevents you from falling ill. In
futures thinking, ifyou've considered
a whole range of possibilities, you're
kind of inoculating yourself. If one
of these possibilities comes about,
you're better prepared.

Futures Thinking

to organizations but to society as awhole.

In my twenty years at the Institute, I've developed five core

principles for futures thinking:

I N
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Forget about predictions.
Focus on signals.

Look back to see forward.
Uncover patterns.

Create a community.

Forget about Predictions.
If somebody tells you they can pre-
dict the future, don’t believe them.
Nobody can predict large socio-
technical transformations and what
exactly these are going to look like.
We are getting better at making point
predictions. There are prediction markets
and all kinds of data-rich tools with which we’re trying to pre-
dict elections, market share prices, and the success of product
introductions. All of these focus on one particular event, a
particular point. But a lot of our work at the Institute for the
Future is focused on comprehending big, complex transfor-
mations—rather than just one thing, one event. We’re looking
at the interconnection between technologies and society and

economics and organizations.

One way to think about this is to look at the difference
between waves and tides. Waves are what we see on the sur-
face. They are fleeting events, they come and go, appear and
disappear. But there is something bigger underneath that is
causing these waves. Underneath the waves is the tide, caus-
ing all kinds of disturbances of which waves are just one sign.
Ourwork involves trying tounderstand those tides, the deeper
forces underneath the waves.

EDUCAUSEREVIEW Winter 2019

Is about Seeing New Possibilities
Thinking about the future is also
about imagining. It’s about trans-
forming how we think. It’s about
creatingamap to the future andlook-
ing for the big areas of opportunity.
We like to think about transforma-
tions, for example, in learning and
work, and how they get connected
and intertwined in various ways. And
then we start thinking about zones of
opportunity. How can we shape the
future to make it more equitable?
How can we amplify learning out-
comes? What do we need to do to
achieve these outcomes?

The future doesn’t just happen to
us. We have agencyinimagining and creating the kind of future
we want to live in, and we can take actions to get us there.

When we think about the future at the Institute, a ten-year
horizon is our “sweet spot.” This is for multiple reasons. Ten
yearsisasafe place. People don’t bringalot of turfissues when
thinkingthat far out, and they can agree on adesirable future to
consider and to prepare for.

We use a cycle that we call the F-I-A process: foresight to
insight to action (see figure 1). We believe that any success-
ful strategy is based on a good insight about the future. So,
as you think about the future and consider the tides—that
is, as you develop foresight—ask yourself a question: What
does it mean for us? What's the insight? The same foresight,
the same possibility, or the same tide may offer very different
insights depending on your type of industry or organization.
For example, if we’re moving to a new way of accreditation
or credentialing, one very different from traditional degrees,
the insights will likely vary depending on your institution.
Ultimately the goal is to use this foresight and the resulting
insight as a way to determine the action to take. Although the
foresight is usually five to ten years out, the action may be
needed today or six months from now. What do we need to
do today or tomorrow to either prepare for that future or to
shape itin a more desirable direction?



Focus on Signals.
What tools do we have to help us sys-

Figure 1. Foresight to Insight to Action Framework

» FORESIGHT tematically think about the future
A plausible,
internally
consistent
view of the
future

and develop foresight? There is no
data about the future; all the data we
have is about the past. Historical data

is useful when things continue as they
are. You can just continue planning for the
same trajectory. That’s fairly easy.

The situation is different when things are changing and
thereareinflection points. I think we are in this space right now:

notions of what learning is, how and where people learn, and
the value of degrees and who grants degrees are all changing.

ACTION . . .
A clear, compelling INSIGHT What tools do we have to help us think about the future in this

An “Aha” .
‘évc?nugg[‘ggg tgh:tt moment that landscape? At the Institute for the Future, we use what we call

there early and win provokes action signals of the future to help us develop foresight.

The science fiction writer William Gibson famously said,
“The futureis already here, it’s just not very evenly distributed.”
Indeed, signals of the future are all around us today. Often these
are things or developments that are on the margins. They may
Source: Institute for the Future, 2007 look weird or strange. They are the kind of things that grab your

attention and make you ask: “Why is this happening? What is
going on here?” A signal can be anything. It could be a technol-
ogy, an application, a product/service/experience, an anecdote
orpersonal observation, aresearch project or prototype, anews
story, or even simply a piece of data that shows something dif-
ferent. RecentlyIread that 62 percent of jobs today donot afford
people with middle-class livelihoods. For me, that was a signal.
Unemployment is low, and the economy is booming. What is
going on here? A signal is anything that makes you want to dig
in and say: “Why? What is causing this situation?”

That moment...
you find the
perfect job
in higher ed
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Let’s take as examples an old signal and anew signal. In1995, eBay first
appeared on the horizon and created alot of excitement. Strangers began
to trade with each other. You trusted somebody you’d never met to sell
you something, and you agreed to pay them! The significant signal here,
the critical innovation of eBay, was the creation of areputation system, for
boththe sellerand the buyer. The creation of this online reputation system
enabled strangers to conduct economic transactions easily. Thisidea could
be carried into many different arenas, and it was. Today, all online trans-
actions rely on some sort of a reputation system. Online reputation has
become a new kind of currency. When I was a child, we were told: “Don’t
getinto cars with strangers.” Now most of us don’t think twice about getting
into Uber or Lyft cars with complete strangers. So, this signal, this notion of
online reputation markets, changed the whole industry, allowing new kinds

of transactions in which strangers come together. Just a few examples are
Uber/Lyft, Upwork, LinkedIn, and the whole ecology of badges certifying
that someone has certain skills or abilities.

That’s the old signal. An example of a new signal is a video billboard in
Sweden. It’s placed at abus stop. If somebody at the bus stop starts smok-
ing, the billboard plays a video of a person choking. What this signal shows
is that what used to be on our laptops and desktops—all of
this information, all of this content—is movinginto the

real world. It will become available not just on bill-
boards but all around us. We’ve talked about how
the whole world can become infused with media,
and that has happened. We can access content
almost anywhere and interact with it.
If you are a futurist, you will get into the prac-
tice of looking for signals all the time. When you
wake up in the morning and read the news, you will
look at everything through the lens of these signals. You
will naturally ask about events: “Is this a signal of something?
Why?” This kind of curiosity and the ability to continually sense while also
sharing with others is very important.

Ideally, people in organizations will think about signals and get together
toshare their observations. I call this sensing. To be a sensing organization,
staff need to create some means, formal or informal, of aggregating these
signals and working to interpret them. This will allow feedback and direc-
tion on what to do next.

Look Back to See Forward.

I said earlier that there is no data about the
future; the only data we have is about the past.
While we cannot fully rely on past data to help
us see the future, there are larger patterns in his-

tory that we tend to repeat over and over again.

Thus, we need to look back to see forward. I've

started to think of myself as a historian as much as a
futurist. 'm trying to understand the larger story and to place what is hap-
pening today and what we see on the horizon into alarger context. We don’t
repeat our history completely, but we do repeat patterns. If we look at the
invention of the printing press and the debates and worries that people
had at that time, we see that those concerns are very similar to our current

debates and worries about fake news, computational propaganda, botsand




how they skew our public opinion.! It’s almost eerie. People
were talking about fake information and propaganda and lies
all those years ago!

What is the larger pattern? Changing our fundamental
information, communications, and infrastructure changes
our society in very dramatic ways. Why? Because of power
dynamics. New media tools alter who has the voice, who has
the platform, and who has the ability to shape opinion. In
Gutenberg’s days, the authority was with the church, which
held the ultimate truth. But with the printing press, people
could distributeleaflets. Luther nailed his thesis on the church
doors. At that time, the transformation in the media led to
social transformations, to scientific revolution, and even to
wars. Eventually people created new rules, new regulations,
new principles around how to value and assess this informa-
tion and how to decide who has the authority to say what is
true or not true. We are in the process of trying to figure this
out again. This is our Gutenberg moment.

Uncover Patterns.
Ultimately, the goal of aggregat-
ing signals and connecting these
to the larger historical context
helps us understand patterns of
change—the deeper tides I men-
tioned earlier. Ithelps usunderstand
how we got to key developments shap-
ing our future. What is the larger story? What are the tides of
change? At the Institute for the Future, we’ve been working

with apattern that we call the Two-Curve Framework. It comes
from Ian Morrison, former president of the Institute for the
Future, who wrote the book The Second Curve. In the book Mor-
rison argues thatin any period of large transformation—which
I think we’re going through now—we are simultaneouslyliving
along two curves (see figure 2).

The first curve is the descending curve. This is the curve
we’ve lived on for a long time. We have rules, we have regula-
tions, we have usage patterns, we know how tolive this way. But
that way of doing things is slowly declining, and we don’t know
the exact angle of the decline. At the same time, a new way of

Figure 2. The Two-Curve Framework
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Source: lan Morrison, Institute for the Future, 1996
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Institute for the
Future (IFTF) is
the world’s
leading futures
organization
working with
businesses,
governments,
educational
institutions, and
social impact
organizations
to leverage

its global
forecasts and
custom research
to navigate
complex change
and develop
world-ready
strategies.

IFTPF’s Foresight
Training program
leverages over
50 years of
futures content,
tools, and
methodologies
to help
individuals and
organizations
build foresight
capacity. Our
three-day
introductory
training in futures
thinking creates
new views of
transformative
possibilities in
support of a
more sustainable
future.

doing things is emerging: a nascent curve. We'’re in the early
stages—we’re just now seeing signals of it—but this curve tells
us something about a new way of doing things.

What we see,and what I write about in mybook The Nature
of the Future, is that the declining curve, the curve on which
we've existed for a long time, is the curve of institutional
production. It is a system in which most resources—money
and people—are concentrated in large formal organiza-
tions, whether corporations, news organizations, or colleges/
universities. But this way of doing things is on the decline.
We’re moving from institutional production to what I call
socialstructed creation. In this way of doing things, a platform
engages large numbers of people to create something that
no formal organization could, with no or very little formal
structure. The best example is Wikipedia. Today, the Wiki-
pedia Foundation has about 300 staff and contractors, but
the online encyclopedia has millions of contributors and
billions of users from all around the world. Together they
created what no one organization could create. We're seeing
this new way of doing things in open-source software, in the
news media, and in other parts of our lives.

Moving from the old to the new curve requires one to
behave like an immigrant. I am an immigrant to this country,
and I strongly believe that we are all immigrants to the future.
We are all moving somewhere new, so it is good to have the
mindset of an immigrant. When you’re an immigrant, you
must learn a new language, a new culture, a new way of doing
things. These are exactly the attitudes and skills we need to
bring to thinking about and shaping our future. We must be
open to learning a new language, a new culture, a new way of

doing things.

Create a Community.
Beinga futurist or thinking about
the future is not a solitary affair.
Thave alot of distrust for people
who say: “I'm a futurist. I went
to amountaintop, and I saw this
vision, and this is your future.”
That’s not real futurism. Thinking
about the future is a collaborative and highly communal
affair. It requires a diversity of views. We need to involve
experts from many different domains. When we think
about anything, from higher education to work, we need
to include people who bring different perspectives on the
topic—demographics, economics, technology, artificial
intelligence, organizations. We need young people in the
room. A robust forecast is a collective endeavor; it’s very
much a product of collective intelligence. So, if you’re going
to create a sensing and signaling mechanism in your organi-
zation, make sure you're not bringing in people who all think
the same way. Be sure to create a diverse group of people who
can contribute their varied experiences and their differing
knowledge to give you much more robust views of the future.
A few years ago, the Institute for the Future brought
together a group of experts and contributors to develop a
forecast that ties together innovations in blockchain tech-
nologies, new patterns of working and learning, and new
forms of assessment. The product of this research was a pro-
vocative video scenario titled “Learning Is Earning 2026.”
What if we could bring blockchain and new reputation sys-
tems together in education? What would that scenario look
like? What would it mean for students? For educators? What
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https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.iftf.org%2Fiftf-you%2Fforesight-studio%2F&data=02%7C01%7C%7C48d768d33f8441752f3a08d67666c62a%7Cdd4b037fe626495db0170cc0f7dddb37%7C0%7C0%7C636826581171863152&sdata=mlVdKK8cMNV%2BPHSlUjrZloHV4qzOcVcmt0EeU12UX0w%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.iftf.org%2Fiftf-you%2Fforesight-studio%2F&data=02%7C01%7C%7C48d768d33f8441752f3a08d67666c62a%7Cdd4b037fe626495db0170cc0f7dddb37%7C0%7C0%7C636826581171863152&sdata=mlVdKK8cMNV%2BPHSlUjrZloHV4qzOcVcmt0EeU12UX0w%3D&reserved=0

challenges would be created? We produced the video to raise
these questions and to provoke conversations.

Conclusion

Fifty years ago, Alvin Toffler warned us of the impending
“future shock,” a condition not unlike the culture shock
experienced by travelers to foreign countries, involving
disorientation, irrationality, and malaise. “Imagine not
merely an individual but an entire society, an entire gen-
eration—including its weakest, least intelligent, and most
irrational members—suddenly transported into this new
world. The result is mass disorientation, future shock on a
grand scale.”

We seem to be living Toffler’s future today. Between cli-
mate change, media disruption, and the rise of automation
and machine intelligence, many people are feeling like they
are victims rather than makers of the future: they are victims
of the future shock. To overcome this malaise, we must
answer Toffler’s call to make futures thinking a way of life not
just for a few innovators in Silicon Valley but for everyone—
including students, educators, and average citizens.

At its best, futures thinking is not about predicting the
future; rather, it is about engaging people in thinking deeply
about complexissues,imagining new possibilities, connecting
signals into larger patterns, connecting the past with the pres-
ent and the future, and making better choices today. Futures
thinking skills are essential for everyone to learn in order to
better navigate their own lives and to make better decisions
in the face of so many transformations in our basic technolo-
gies and organizational structures. The more you practice

futures thinking, the better you get. The five principles out-
lined above—not focusing on predictions, uncovering signals,
understanding historical trajectories, weaving together larger
patterns, and bringing diverse voices into the conversation—
should help you on your journey of making futures thinking a
way of life for you and your community. m

Notes

1. Gorbis, “Our Gutenberg Moment,” Stanford Social Innovation
Review, March 15, 2017.

2. “Learning Is Earning 2026,” March 6, 2016, is available on the
Institute for the Future YouTube channel: https://www.youtube.
com/user/IFTFvideo/.

3. Alvin Toffler, Future Shock (New York: Random House, 1970), 12.
The book grew out of an earlier article: Alvin Toffler, “The Future
as a Way of Life,” Horizon (Summer 1965) 7, no. 3.

© 2019 Marina Gorbis. The text of this article is licensed under the
Creative Commons Attribution-NonCommercial-No Derivatives 4.0
International License.

Marina Gorbis is Executive Director of the
Institute for the Future. She is the author of
The Nature of the Future: Dispatches from
the Socialstructed World.
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By Jory Hadsell and Gerry Hanley

Collaborating to Offer Access
for California Students Online

With similar
mandates to
multiply access
to online
courses across
colleges and
universities within
the California
systems, the
group was

able to identify
common
challenges that
a little bit of
joint effort
might go a long
way to solving.
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alifornia is known for innovation
in many sectors: technology born in
Silicon Valley, fine wine crafted in
Sonoma County, television shows
and movies produced in Hollywood,
and many other regional contribu-
tions. In recent years, California has
also focused on innovation within and across its three
systems of higher education.

In 2013, Governor Jerry Brown and the state legislature
funded online learning initiatives for the California Com-
munity Colleges (CCC), the California State University
(CSU), and the University of California (UC) systems,
each of which is governed independently. The goal of
these programs was to leverage the size and innovation of
the three segments to better meet the needs of populations
that—based on economic, lifestyle, or other barriers—
lacked accesstoatraditional brick-and-mortar education.

Fiveyearslater, theseinitiatives arebearing fruitand are
shifting the paradigm of student access to online courses
inthe Golden State.

The Genesis of Collaboration
In November 2017, the Brown administration organized a
meetingwith onlinelearningleadership from each system,
alongwithleaders from selected private and nonprofit col-
leges and universities, to discuss opportunities to build
intersegmental and public-private cooperation designed
toincrease access to online learning for Californians. This
meeting, and the conversations that followed, set the stage
forunprecedented collaboration among online programs.
With similar mandates to multiply access to online
courses across colleges and universities within the sys-
tems, the group was able to identify common challenges
thatalittle bit of joint effort might go along way to solving.
Some academically oriented topics of discussionincluded
evaluating approaches toward online course quality stan-
dards and rubrics, developing infrastructure and strategy
to facilitate the sharing of open content, identifying com-
plementaryresources or strategies to support accessibility
of online platforms and content, and sharing professional
development resources for faculty and staff. Perhaps sur-
prisingly to some, a major area of opportunity emerged
around the coordination of purchasing and contracts.
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Because each segment is governed by the same or similar
public contracting regulatory framework in California,
opportunities to leverage each other’s contracts could
avoid duplication, resultin cost savings, and provide more
equitable access to educational technology across institu-
tions in each higher education segment.

Onedayinthe spring of 2018, the topic of course search
and enrollment across campuses came up in a conversa-
tion between CSU and CCC staft. At that point, both had
beenfocused ontheir own system-wide, cross-enrollment
initiatives surrounding general education and transfer
course completion. The CSU was actively promoting
cross-enrollment acrossits 23 campuses through Cal State
Online, and the CCC was evolving the Online Education
Initiative (OEI) by integrating and innovating its legacy
California Virtual Campus (CVC) to create the CVC-OEL

Goodwill and Common Needs

With goodwill having been built among the players,
leaders from Cal State Online and the CVC-OEI came
together to focus on the shared interests of students
from both segments by accelerating completion through
summer courses. Whatleaders from the CSU and the CCC
recognized was that there was an opportunity to use the
summer term as atest-bed. Because of the tuition, funding,
and enrollment complexities in each system, summer
presented somewhat “neutral” territory to share students
between the segments. In other words, many of the normal
barriers were lessened during the summer term. After all,
93 percent of new undergraduate transfers to the CSU
come from the CCC, and roughly half of the overall CSU
student population consists of transfer students from
the CCC.

This meant that a significant number of CSU students
already had a prior “home“ community college and that
some would be physically returning to theirlocal commu-
nity during summer break. Being able to pick up an extra
class or two online could help these students graduate
faster, in line with the CSU Graduation Initiative 2025.
Similarly, students currently enrolled at a CCC campus
could gainaccess to online versions of courses not offered
at their local institution, in line with the Chancellor’s
Vision for Success, or they could test out a general educa-
tion course through the CSU.


http://www.cccco.edu
http://www.cccco.edu
https://www2.calstate.edu/
https://www.universityofcalifornia.edu/
file:///C:\Users\andreahanstein\Downloads\calstateonline.net
file:///C:\Users\andreahanstein\Downloads\calstateonline.net
https://cvc.edu/
https://www2.calstate.edu/csu-system/why-the-csu-matters/graduation-initiative-2025
https://foundationccc.org/Vision-for-Success
https://foundationccc.org/Vision-for-Success

With115collegesinthe CCCand 23inthe CSU,aplanto
provide students with massively amplified online course
accesswasborn. Collectively, through Cal State Online and
the CVC-OEI, the project would give over 2 million college
studentsaccess tomore than 10,000 online, transfer-level
courses offered by the CCC and CSU systems.

Implementing across Two Large Systems

Both of these systems have learned that helping stu-
dents to cross-enroll between institutions is not a simple
matter. Inthe CCC, each of the 73 districts managesits own
student information system; these systems are not stan-
dardized across districts or colleges, creating significant
data-automation challenges. The 23 CSU campuses are on
the same enterprise student information system platform,
but implementation variances between colleges provide
another set of challenges. As it turned out, the significantly
lower enrollment activity in summer was also a good
opportunity to test some new tools and service providers.

Additionally, leaders from both systems saw oppor-
tunities to improve the student experience. Gathering
online class inventory, helping students navigate it, com-
paring the inventory against an aging course articulation
database, and giving students a clear pathway to apply
and enroll all posed significant challenges—ones that
both the CSU and the CCChad already been working onin
parallel but slightly different ways. With the two segments
working together, both could leverage shared marketing,
reduce the total spend, and achieve more than they would
individually.

A preexisting Cal State Online summer campaign
named Finish Faster was revamped and jointly adopted
by the CCC. Cobranded marketing collateral and student-
outreach strategies were engaged to raise awareness
about the universe of online classes available through the
program.

Both systems partnered with the commercial course
search provider Quottly, which had already indexed the
state’s ASSIST online transfer information system, to
create a customized, searchable interface. Students could
search by transfer area requirement or subject and could
choose from classes badged and sorted for quality review,
online tutoringintegration, and online readiness activities.
Further integrating modern functionality, students could
search via a mobile device and could refine their search
by attributes such as start date, term length, and end date.
Similarly branded but distinct CVC-OEI and Cal State
Online entry points were created, with both containing
courses from the CCC and the CSU, so no matter which
entry point CCC or CSU students used, they would all have
accessto the same inventory.

Results and Lessons Learned
The results of the Finish Faster project—which was put
togetherinarelatively short timeframe—were better than

expected. The project resulted in just over 141,000 clicks
on the digital ads delivered via Facebook, Google, Insta-
gram, and Pandora. Surveys and application data were
gathered separately from the CCC and CSU systems. Cal
State Online reported that the vast majority (94%) of its
students using the system did so to complete GE require-
ments, while about a third were taking courses to

help them graduate on time. Interestingly, 28

percent reported that they were using the

system to complete their final course for 1
graduation. Both systems saw heavy

usage from students working full- or
part-time (over 80%), and 67 per- i
cent of Cal State Online students

were from minority groups (this

data was not readily available for

CCC students). CCC students

reported that their top three rea-

sons for enrollment through the
CVC-OEI were (1) to finish transfer
requirements to the CSU or UG; (2) to

find online classes not available at their
home institution; and (3) to finish local
degree or certificate requirements. The most-
searched courses across both segments were
math/quantitative reasoning, English composition, and
oral communication/speech.

Since the conclusion of the project, collaboration
continues between the segments. The CCC has taken the
platform that was used over the summer and is evolving
it to expand streamlined automation of cross-enrollment
between the 56 colleges in the CVC-OEI Consortium,
including functions such as live data, real-time seat
counts, and automated financial aid processes. Cal State
Online also continues to further its work across the CSU
system and has proposed a repeat campaign in summer
2019 in partnership with the CCC.

This project demonstrates that California is creating a
network approach to providing students with access toits
higher education system. An additional ingredient will be
its newly funded fully online community college, (http://
www.ccconlinecollege.org) another catalyst for change
targeted at working adults as online learning matures and
transforms our institutions. In order to continue providing
a high-quality, accessible online learning pathway for our
shared and unique students, all segments and institutions
must continue to collaborate. Doing sohas opened aworld
of possibilities for the students we serve. ®

Jory Hadsell (jhadsell@cvc.edu) is Executive Director of the California
Virtual Campus—Online Education Initiative (CVC-OEI) for the California
Community Colleges (CCC). Gerry Hanley (ghanley@calstate.edu)

is Assistant Vice Chancellor, Academic Technology Services, for the
California State University (CSU), Office of the Chancellor.

© 2019 Jory Hadsell and Gerry Hanley. The text of this

article is licensed under the Creative Commons Attribution 4.0
International License.
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ALL THINGS DIGITAL | By Sayeed Choudhury

Using Linked Data for
Discovery and Preservation
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“If linked data is so important, why isn’t everyone using it?”

“Libraries need to express their collections as linked data. ... It’s
one of the most important web technologies.”

have heard both of these statements during meet-
ings this year, but for me, they seem to be at odds
with one another. Linked data has been discussed
since the beginning of the World Wide Web 30
years ago (i.e., the so-called semantic web). For
something potentially so important, this begs the
question: Why hasn’t linked data more directly
affected galleries, libraries, archives, and museums (aka
GLAM)?

The following definition of linked data comes from
Wikipedia: “A method of publishing structured data so
thatitcanbe interlinked and become more useful through
semantic queries.” Essentially, linked data has been pro-
posed as the means by which the web can move from
being a collection of documents to a global data space
where people and machines cannot only discover databut
understand and infer the associated relationships.

Tim Berners-Lee, known as the inventor of the web,

listed four principles for linked data:
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1. Use URIs to name (identify) things.

2. Use HTTP URIs so that these things can be looked up
(interpreted, “dereferenced”).

3. Utilizing openstandards such as RDF and SPARQL, provide
useful information about what a name identifies when it’s
looked up.

4. When publishing data on the web, refer to other things
using their HTTP URI-based names.!

Furthermore, in 2009 Berners-Lee offered three
“extremely simple” rules for linked data:

1. All kinds of conceptual things, they have names now that
start with HTTP.

2. IfTtake one of these HTTP names and Ilook it up... Iwill
get back some data in a standard format, which is kind of
useful data that somebody might like to know about that
thing, about that event.

3. When I get back that information, it’s not just got some-
body’s height and weight and when they were born, it’s got
relationships. ... And when it has relationships, whenever it
expressesarelationship, then the other thing thatit’s related
to s given one of those names that starts with HTTP.>

While these principles and rules may seem simple, they
belie a complex set of data models, schemas, and ontolo-
gies, particularlyrelated to RDF. RDF is a highly canonical,
schema-less model that can support powerful search,
interpretation, and relationships. However, both thelearn-
ing curve and the implementation path for RDF are steep.?

In recent years, several developments have lowered
the barrier to entry (with perhaps a corresponding trade-
off in capability) to linked data. Though the metaphor
maybe crude, thisis similar to the early debates regarding
SGML and HTML. SGML provided greater capability for
processing and interpreting web-based content, but the
advent and the proliferation of HTML provide evidence
that ease of use fosters adoption more effectively.

Rob Sanderson, semantic architect fortheJ. Paul Getty
Trust, affirmed this point in 2016 when he noted that if
developers cannot adopt or leverage an approach for
linked data, that approach is unlikely to gain much trac-
tion. He elaborated that if one has to choose among the
triad of complete, usable, and accurate, choosing usable
will result in the most traction and highest adoption.


https://en.wikipedia.org/wiki/Uniform_resource_identifier
https://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://en.wikipedia.org/wiki/Resource_Description_Framework
https://en.wikipedia.org/wiki/SPARQL
https://en.wikipedia.org/wiki/HTTP
https://en.wikipedia.org/wiki/URI

Sandersonnoted that the International Image Interoper-
ability Framework (IIIF) Presentation API, Schema.org,
and the Europeana Data Model are good examples of the
balance between complete, usable, and accurate.

OCLC’s International Linked Data Survey of the
library community provides evidence of the growing use
of linked data, though it notes use within sectors such
as e-commerce, medicine, scientific research, and gov-
ernment services in addition to growth within research
institutions and cultural heritage organizations. Itis worth
adding that OCLC also identified responses from service
providers and the presence of linked data projects in pro-
duction for at least four years, both signs of a maturing
landscape.s

At the 2018 ASIST conference, Matt Mayernik from
the National Center for Atmospheric Research described
a useful framework for classifying linked data tools and
services. Looking both retrospectively and prospec-
tively, Mayernik identified four categories: Relationship
Identification; Relationship Validation; Relationship
Characterization; and Relationship Preservation. One of
the linked data services Mayernik identified in the Rela-
tionship Preservation category is RMap, developed by my
institution—the Sheridan Libraries at Johns Hopkins Uni-
versity—in partnership with IEEE and Portico through a
grant from the Alfred P. Sloan Foundation. RMap, which is
based on aflattened or simplified version of the OAI-ORE
protocol, expresses and preserves the map of itemsrelated
to a scholarly work. The current RMap service contains
information graphsrelated to IEEE’s article database.

The Sheridan Librariesis applying RMap in additional
ways through the Black Press in America (a collaboration
with the Johns Hopkins University Press Project MUSE)
and the Archaeology of Reading (a project funded by the
Andrew W. Mellon Foundation). For the Black Press in
America, RMap will be used to identify the connections
between print books, open ebooks, and content pre-
sented through a customized Mirador application, which
is an ITIF-compliant viewer. For the Archaeology of Read-
ing, RMap is being used to display “research findings” or
pathways of exploration through the digital content. A
research finding is defined as “an ordered list of actions
taken by the user in a certain state.” By mapping research
findings, scholars will be able to keep track of their own
exploration through digital resources, share those explo-
rations with others (especially for teaching and learning),
and maintain a record of those explorations. In this case,
the nodes within the graph represent different states of
the viewer or application, and the links between them
represent the pathways.

RMap represents one possible approach for linked
data applications in the GLAM sector. The Associa-
tion of Research Libraries recently issued a draft white
paper focused on possible collaboration with WikiData.
The Arches project at the Getty Conservation Institute

represents another application with amuseum collection
focus. But rather than identifying a comprehensive list, I
would like to point out the growing use and possibilities
oflinked data within the GLAM sector.

While the lower barrier to entry approach (includ-
ing RMap) has fostered greater adoption of linked data, I
believe that if any community should embrace the higher
degree of challenge associated with afull implementation
of RDF-based approaches, it should be the GLAM sector.
The disadvantage of lightweight linked data approaches
is that they are often context-specific or raise challenges
with migration or do not account for provenance or
persistence. The GLAM sector in particular should care
about a global, comprehensive approach with a founda-
tional underpinning of preservation when considering
linked data.

Returning to the two statements at the beginning of
this column, Id like to note that while not everybody is
usinglinked data, there are clearly more organizations and
applications, particularly from the private sector, that are
doing so. Every time our community uses a Google ser-
vice, we contribute toits information graph—and Google
isnot sharing those graphs back with us. Perhaps the more
relevant question is: “If linked data is so important, why
isn’titbeing more broadly utilized in the GLAM sector?”

As for the second statement, when I first joined the
research library at Johns Hopkins, I noted a handout for
our students that stated: “Why you should use the library
instead of Google.” At this point, everyone in the GLAM
community would agree that if collections do not appear
inaGoogle search, they arelargelyinvisible. Very soon—if
not even now—if collections do not appear on an infor-
mation graph, they will be largely invisible. If the GLAM
sector does not express its collections in linked data, it
will nothave avoiceinthe evolving forms of discoveryand
preservation being made possible by this global, interre-
lated collection of data. m

Notes

1. Tim Berners-Lee, “Linked Data” (website), July 27, 2006 (updated
on June 18, 2009).

2. Tim Berners-Lee, “The Next Web,” TED2009 (February 2009).

3. Tom Heath and Christian Bizer offer a useful description for
implementing linked data based on RDF in chapters 4 and 5 of
their book Linked Data: Evolving the Web into a Global Data
Space, Synthesis Lectures on the Semantic Web: Theory and
Technology (Williston, VT: Morgan & Claypool Publishers, 2011).
While useful, the description also provides evidence regarding the
complexity of such an implementation.

4. Rob Sanderson, “Community Challenges for Practical Linked
Open Data,” December 15, 2016.

5. For a summary of this OCLC survey, see Karen Smith-Yoshimura,
“Wrapping Up the 2018 International Linked Data Survey for
Implementers,” Hanging Together (blog), December 5, 2018.

Sayeed Choudhury (sayeed@jhu.edu) is Associate Dean for Research
Data Management and Hodson Director of the DigitaL Research and
Curation Center (DRCC) at Johns Hopkins University.

© 2019 Sayeed Choudhury. The text of this article is licensed
under the Creative Commons Attribution 4.0 International
License.

ereducause.edu

If the GLAM
sector does
not express its
collections in
linked data, it
will not have
avoice in the

evolving forms of

discovery and
preservation
being made
possible by
this global,
interrelated
collection of
data.

EDUCAUSEREVIEW

43


https://iiif.io/api/presentation/2.1/
https://iiif.io/api/presentation/2.1/
https://schema.org/
https://pro.europeana.eu/resources/standardization-tools/edm-documentation
https://www.oclc.org/research/themes/data-science/linkeddata/linked-data-survey.html
https://rmap-hub.org/
http://www.openarchives.org/ore/1.0/toc
https://muse.jhu.edu/
https://archaeologyofreading.org/
https://iiif.io/
https://www.arl.org/news/arl-news/4682-arl-wikimedia-and-linked-open-data-draft-white-paper-open-for-comments-through-november-30
https://www.arl.org/news/arl-news/4682-arl-wikimedia-and-linked-open-data-draft-white-paper-open-for-comments-through-november-30
https://www.archesproject.org/
https://www.w3.org/DesignIssues/LinkedData.html
https://www.ted.com/talks/tim_berners_lee_on_the_next_web/transcript
http://linkeddatabook.com/editions/1.0/
http://linkeddatabook.com/editions/1.0/
https://www.slideshare.net/azaroth42/community-challenges-for-practical-linked-open-data-linked-pasts-keynote
https://www.slideshare.net/azaroth42/community-challenges-for-practical-linked-open-data-linked-pasts-keynote
http://hangingtogether.org/?p=6867
http://hangingtogether.org/?p=6867
mailto:sayeed@jhu.edu
http://creativecommons.org/licenses/by-nc-nd/4.0
http://creativecommons.org/licenses/by-nc-nd/4.0

Research Computing

NEW HORIZONS | THE TECHNOLOGIES AHEAD | By Michael Berman

in the Cloud:

Leveling the Playing Field

44

EDUCAUSEREVIEW

magine you’rearesearcher ataregional university
orasmall college, and you want to analyze a big data
set or perform an experiment that requires massive
amounts of computing power and storage. Until
recently, you had the difficult task of trying to get
access to equipment worth thousands or millions
of dollars, equipment that your institution couldn’t
procure or support. But today, advances in cloud comput-
ing mean that you can “rent” such equipment, often for
hundreds or thousands of dollars. Such is the dramatic
revolution in access to high-end computing resources
enabled by Amazon Web Services (AWS), Microsoft
Azure, and Google Cloud Platform, as well as others.

Traditional high-performance computing (HPC)
presents major challenges for research faculty at most
campuses. First is the high cost of acquisition. A small
computing cluster can cost ahundred thousand dollars or
more, and the sky’s the limit. Second, most academic and
IT departments lack the specialized expertise to support
such equipment—in some cases, they may not even have
anappropriate place to house it. The lack of in-house sup-
port means that campus researchers spend valuable time
specifying, configuring, and operating HPC, and unless
HPCisyourresearcharea, that time detracts from valuable
research time. Large research universities may use gradu-
ate students to do some of this work, but even so, this is
often not the most productive use of their time either.

Furthermore, HPC is often funded by one-time
research grants and quickly becomes obsolete. Frustrated
researchers find their once state-of-the-art comput-
ing clusters aging and look to institutional support to
keep them updated—support that’s often not available.
Without technical and administrative support, in-house
technology can be underutilized. HPC in one department
might be used by researchers in another department, if
theyknow it exists, if they have documentation and assis-
tance, and if a scheduling process is available to support
equipment sharing. In the absence of this infrastructure,
valuable equipment in one department or college often
sits idle while another department struggles to obtain
funding for its own HPC.

The universal availability of commodity cloud services
and high-speed networks can eliminate the requirement
that departments must have local HPC resources. The
infrastructure available from large cloud providers such
as AWS dwarfs and outperforms all but the largest and
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most-specialized supercomputing facilities. Researchers

can design and deploy experiments requiring hundreds
or thousands of high-end processors in short timeframes,
creatingaccess for research faculty, graduate students, and
even undergraduate students to HPC environments that
were unimaginable just a few years ago.

Modern programming tools such as Docker and
Kubernetes enable researchers to build, scale, and share
massively parallel computation analysis and experiments.
Asoneresearcher told me: “I canre-create the exact same
environment my colleagues at NASA are using, without
havingto configure a single piece of hardware. Most people
just don’t get how big a deal this is.” Jupyter Notebooks
have become a de facto standard for organizing, docu-
menting, and sharing computational experiments.

Significant challenges to widespread adoption exist,
of course. Cloud computing for research requires a differ-
entmodel forresearch support, just asit does for business
information technology. Instead of one-time capital
investments—which can often be made opportunistically
from one-time funds, grants, and donations—cloud-based
HPC requires ongoing financial support. With the cloud,
you never stop getting a bill. However, you also eliminate
the problems associated with supporting aging, obsolete
equipment.

Alack of experience amongresearchers and IT support
staff creates a fear of runaway costs. This is a little like the
problem that was common among new cell phone users
who would arrive home to the shock of their phone bill
after an overseas trip. However, just as with cell phone
providers, cloud providers offer sophisticated tools for
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estimating, controlling, and reducing the costs of cloud
usage. While this concern is legitimate, it’s often blown
out of proportion.

Cloud computing doesn’t eliminate the support and
expertise issue. While cloud providers have invested a
lot of time and effort into providing training and simpli-
fied interfaces, most researchers are not going to create a
cloud account on Monday and be running an experiment
on Tuesday. But the volume
of users and the amount of
standardization that cloud
providers have developed—
along with tools such as
Jupyter Notebook, Docker,
and Kubernetes—have cre-
ated a more common HPC
infrastructure that enables a
quicker ramp-up than in the
past. It’s entirely possible for
researcherswitharudimentary
understanding of these tools to
use a computing environment
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created at another research

lab, substitute their own data,
and be up and running with an experiment in a few hours.
Inthis way, research productivity is greatly accelerated.

Network bandwidth canbe anotherissue. Movinglarge
data sets on commodity networks, or even on regional
research and education networks, simply doesn’t work
well for hundreds of terabytes or petabytes of data, which
isthe scalerequired bymodernresearchersin manyfields.
Oftenresearchersresort to shippinghard drives; cloud ser-
vices such as AWS Snowball and AWS Snowmobile have
been developed to support the process. Three steps in the
network path—from the lab to the campus border, from
the campus to the ISP or regional research and educa-
tion network, and from the network provider to the cloud
provider—can each pose a challenge.

To begin to address these issues, the Pacific Research
Platform (PRP), a collaboration among research uni-
versities and CENIC (operator of the CalREN network
serving California), has been funded by the National
Science Foundation to support the streaming of “ele-
phant flows.” The PRP uses dedicated, specialized
network endpoints (FIONAs) to optimize the continu-
ous, high-speed streaming of large data sets, connected to
adedicated networkreserved for research. It also depends
on end-to-end performance measurement to (1) ensure
that theoretical throughput can be achieved in practice
and (2) diagnose network bottlenecks that can occur,
whether in the PRP network or—more often—in the “last
mile” connection on campus between the campus border
and the research network.

As is the case with any use of cloud services, infor-
mation security considerations play a role. Intellectual

property protection, personally identifiable information,
and export controls can all present issues, requiring the
appropriate review and analysis. Since many researchers
lackadetailed understanding of theseissues, the responsi-
ble use of cloud resources will often require collaboration
with campus information security personnel. Just as with
traditional enterprise computing, most research can be
moved toacloud provider if the appropriate protocols are
in place, but some may benefit from beingkeptin thelocal
environment.

Even though the cloud provides real advantages
for many workloads, there may be good practical and
financial reasons to stick with on-premise resources. A
lab or a campus may want to fully amortize an investment
in a local computing cluster rather than “paying twice”
by adding cloud services fees into the mix. Furthermore,
while a local cluster might be suboptimal for the largest
computations, it can be a great “sandbox” environment
for teaching students and developing computational
techniques without having to “pay by the second.” And of
course, iftheintent ofthe research oreducationis tobetter
understand the implementation of high-performance
computing, there can be great value in having a hands-on
lab environment available for researchers and students.

A promising strategy today is a hybrid environment
that takes advantage of both local resources and cloud
resources as appropriate. The tools mentioned above—
suchasJupyter Notebook, Docker,and Kubernetes—make
executing the same code in the local environment and in
the cloud relatively easy. Thus, researchers can develop
and test their code using owned equipment, and then if
they need to access more processor cores and memory,
they can run their final experiments in the cloud once
they’re confident that they understand how it will work—
thereby reducing the chance of incurring cloud fees for an
unsuccessful run.

While there are still challenges and objections to
using the cloud as a research instrument, the advantages
in many cases are so compelling that we will continue to
seeresearchmigrate inthat direction. From large research
universitiestosmallliberal arts colleges, theresearch cloud
willbecomeagrowing part of the research instrumentation
portfolio, and campus IT departments will likely have to
add cloud facilitation for research to the ever-growing
list of capabilities expected of a modern IT department.
The good news is that the cloud has the potential to allow
almostunlimited access tohigh-end computing resources
forresearchersat every type of institution, creatingamore
level playing field for experimentation than has ever
existed before.m

Michael Berman (mberman@calstate.edu) is Chief Innovation Officer and
Deputy CIO at California State University, Chancellor’s Office. He is the
2019 Editor of the New Horizons column for EDUCAUSE Review.

© 2019 Michael Berman. The text of this article is licensed under
the Creative Commons Attribution 4.0 International License.
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We should be
thinking about
our role not just
in designing data
systems but also
in supporting
social justice.
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everal US states are advancing the
recognition, equality, and dignity of
nonbinary and genderqueer people in
our society through the addition of a
new nonbinary gender identification
checkbox on legal documents, such as
birth certificates and driver’s licenses.
We’re hopeful that these changes will serve as a catalyst
for conversations about the collective ethical respon-
sibility of the IT community to safeguard this data and
support its appropriate use once collected. This feels
especially important considering that classifications of
gender—as well as race and ethnicity—and their codifi-
cation in systems of record have been used to reinforce
discriminatory practices in society for generations.

Inthe summer of 2017, the state of Oregon was the first
to announce that it would recognize a new gender choice,
nonbinary, onits driver’slicenses. Washington DC quickly
followed suit. Currently, Arkansas, California, Colorado,
Maine, and Minnesota offer nonbinary driver’s licenses,
while other states have bills in the legislature.!

In our state, Governor Jerry Brown signed California
State Senate Bill 179 (SB-179) into law on October 15,2017,
enabling “intersex people, like transgender and nonbinary
people, to be able to use state-issued identification docu-
ments thataccuratelyrecognize theirgenderidentification
asfemale, male, ornonbinary.” SB-179 requires thata third,
nonbinary gender marker be made available not only on
driver’s licenses but also on birth certificates, identity
cards, and gender-change court orders. It also improves
the process a person must follow to change their gender
marker and/or name on these identifying documents.”

Andso,alittleoverayearafter the passage of thisbill, the
two of us were sitting with IT leaders from across campus
listening to a presentation from the working group that had
been created to support implementation of SB-179. At UC
Berkeley, this has meant answering the following ques-
tions: Which IT systems and/or administrative processes
collectand store genderidentification information? What
changes arerequired to support an individual’s nonbinary
choice? What downstream systems do theyfeed? What are
the costs and technical implications of the changes? How
do we translate a nonbinary gender selection in our sys-
tems to best comply with federal reporting requirements
where only binary options are allowed? Are their special
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By Jenn Stringer and Benjamin Hubbard

Male, Female, Nonbinary:
The Ethical Responsibility
of the IT Community

considerations for international students hailing from
countries that are hostile to LGBTQ individuals?

As we reviewed the technical issues, the conversation
quickly evolved to the myriad ways that online systems
currently reinforce gender norms. How many of us have
filled out an online form that requires us to add a title or
honorific that denotes gender? While the honorific Mx.
has been established, it is rarely used in online forms or
systems. And what about marital status? Some women
probablystill feellike abit of arebel when they select “Ms.”
instead of “Mrs.”

Theimplementation of IT systems updates willneed to
addresstheseissuesaswell astheimplied promise forhow
genderidentificationinformationisused bytheinstitution
after collection. For example, will itbe used to generate sal-
utations in donor letters or admittance correspondence?
Will it be used for creating student housing assignments
or “balanced freshman cohorts” for orientation? Will it be
presented to faculty via class rosters?

As we have reflected on these questions, a number of
additional questions have surfaced: How dowe ensure that
we are representing the designation in the most inclusive
manner, without “otherizing” it? Does the order or presen-
tation for gender identity options say something about the
value that we place on the person inhabiting that gender?
Even our existing binary choice has a standard pattern:
“male” and then “female” (M/F). That certainlyisn’tadeci-
sionbased on alphabetical order. What does that reinforce
about gender and position in our society? Will we offer
nonbinary as the first choice, the last, or one in between?

At UC Berkeley, those of us in the IT organization will
often be the ones answering these questions and making
these design decisions. To be truly inclusive, and to honor
both theletter and the spirit of SB-179, we will need to get
input from the genderqueer community on how best to
represent the nonbinary identity.

Intheir2000book Sorting Things Out: Classification and
Its Consequences Geoffrey C. Bowker and Susan Leigh Star
note: “Classification systems are often sites of political and
social struggles.” Many of their examples focus on race
and ethnicity classification systems developed by people
in power to suppress and demoralize entire populations.
The same holds true for gender.

While the classification of “nonbinary” is embraced
and supported by most of the genderqueer community as
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empowering, with a potentially positive impact on social

justice, IT service providers must consider and guard
against misuse—or abuse—of this information. We must
be mindful of how the data is stored, how it is used, and
with whom it is shared. One can’t help but think about
current events and the unintended consequences of data
beingused in harmful ways. Analysis of FBI hate crime sta-
tistics for 2016 by the Human Rights Campaign shows that
of the 6,121 crimes classified as hate crimes in the United
States that year, 1,076 were predicated on sexual orienta-
tionbias, and 124 were based on gender identitybias.*
Student records follow students as they attend mul-
tiple institutions throughout their lives. Thus, even if a
higher education institution is not located in a state that
is considering or has passed legislation around this issue,
its IT leaders need to think about several considerations:

1. Data Governance: Who stewards this data at the institution?
What, if any, additional considerations, protections, and/or
controls should be put in place for access and usage? Who
participates in those conversations? Does the institution
have student representatives serving in its data-governance
model?

2. Ethics: Does the institution have a statement on ethical
behavior, an honor code, and/or an IT code of ethics? Can
these be used as a framework for conversations?s Will they
need to be updated to include this new use case?

3. Implied Promise or Experience: What promises are implied
through the collection of this data? For example, when
users are allowed to specify their preferred pronouns in the
institutional systems, can they expect that formal commu-
nications from the institution will address them using their
preferred pronouns?

"\1//
[ LE T

The world of data, classification, and systems will grow
only more complex. With the utilization of machine learn-
ingand artificial intelligence, the kinds of seemingly simple
decisions we make about the design of our systems will
have an impact for years to come. We should be thinking
about these issues and our role not just in designing data
systems but also in supporting social justice. Ensuring that
we are treating the data with the same dignity and respect
with which we treat the person would be a good start
toward meeting our ethical responsibility. m

Notes

1. Casey Parks, “Oregon Becomes First State to Allow Nonbinary
on Drivers License,” The Oregonian/OregonLive, June 15, 2017
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(website), page updated on January 15, 2019.

2. “SB-179, Gender Identity: Female, Male, or Nonbinary (2017-2018),”
California Legislative Information (website), accessed January 7,
2019; “SB 179: Gender Recognition Act of 2017,” fact sheet from
Equity California (website), accessed December 15, 2018.

3. Geoffrey C. Bowker and Susan Leigh Star, Sorting Things Out:
Classification and Its Consequences (Cambridge: MIT Press, 2000),
196.

4. Jordan Dashow, “New FBI Data Shows Increased Reported
Incidents of Anti-LGBTQ Hate Crimes in 2016,” Human Rights
Campaign (website), November 13, 2017.

5. An example is the “University of California Regents Policy on Statement
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THE DATA | TRENDING NUMBERS

Strategic Technologies

for Trusted Data

Issue. Digital Integrations

What It Means: Ensuring system interoperability,
scalability, and extensibility, as well as data integrity,
security, standards, and governance, across multiple
applications and platforms

Top 10 IT Issue #5

Defining the Categories:
Percentage of Institutions with
Strategic Technology in Place

——— Experimental: 0-20%————

Blended data center

Integration platform as
a service

14%

Uses of APIs

IT asset management tools

Mobile app development

Federated identity technologies

Open standards for educational
and learning technologies

4%

Development tools to support
multiple key platforms

4%

N
o
O\O

Issue: Data-Enabled
Institution

What It Means: Taking a service-based approach to
data and analytics to reskill, retool, and reshape a
culture to be adept at data-enabled decision-making

Top 10 IT Issue #6

Predictive analytics for
institutional performance

16%

Technologies for improving
analysis of student data

Predictive analytics for student
success (institutional level)

Issue: Data Management
and Governance

What It Means: Implementing effective institutional
data-governance practices and organizational
structures

Top 10 IT Issue #8
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Enterprise Governance, Risk,
and Compliance (GRC) systems

6% 17%

Uses of APIs




Find out where institutions stand on a range of data issues.

In the EDUCAUSE 2019 Top 10 IT Issues, the call for trusted data rang out loud and clear. Below, take a look at how
institutions are addressing three data-related issues now and in the future: Digital Integrations (#5), Data-Enabled Institution (#6),
Data Management and Governance (#8).

mmm 2019 Institution-wide === 2020-2021 Prediction mmm 2022-2024 Prediction

}———— Emergent: 21-40% ——————— Growing: 41-60% | Mainstream: 61-80% | Universal: 81-100%—— ]

48% 74%

60% 83%

31% 63%

58%

70%

For more EDUCAUSE resources on
Strategic Technologies, visit
49% library.educause.edu/top10tech2019.

To access the latest publications

\ from the EDUCAUSE Center for
\ Analysis and Research, visit

educause.edu/ecar.

60% 83%

0% 40% 60% 80% 100%
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Digital Transformation (Dx)

Digital transformation (Dx) is a
cultural, workforce, and technological
shift that is transforming the future of

higher education. Dx is being driven by
technology trends and changes that
include advances in analytics, artificial
intelligence, the cloud, mobile,
consumerization, personalization,
social networks, and storage capacities.

Join us as we explore
and advance the

role that IT and
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digital transformation
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families to do it all: they can view balances from
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