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How ‘collaborative learning’ 1s
transforming higher education

Technology is enabling more dynamic teaching and learning—
both nside and outside of class

At Duke University, business school students use a
state-of-the-art “virtual lecture hall” to have conversations
with CEOs and fellow students from around the world.

At Harvard, physics students learn from each other—
as well as their professor—by discussing key “concept

questions” in small groups periodically during class.

And at dozens of institutions nationwide, students
continue their discussion of lessons long after the class
period is over, through “social collaboration” platforms
that move the conversation online.

Welcome to higher education circa 2012, where on

many campuses, the stale, passive lecture model is being

replaced by a more dynamic way of teaching and
learning—one in which students and instructors
collaborate in a give-and-take fashion to “make meaning
together,” says Tony O'Driscoll, a professor of business
administration at Duke.

Today’s students have come of age in a world where
they are constantly connected with friends on Facebook,
and they use this and other social media tools to make
sense of their shared experience together. Now, colleges
are using similar technologies to engage students in course
content in ways that resonate with a generation

accustomed to a new way of learning.
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All this comes at a time when employers have higher
expectations for recent college graduates, and colleges
must make sure they’re giving their students the right
skills to excel in a faster-paced world.

“Technology is enabling and also forcing students, in
some ways, to become self-learners,” says Catheryn
Cheal, vice president and senior officer of academic tech-
nology at San Jose State University. “They’re going to be
expected to have a certain amount of learning initiative
throughout their career, and that’s different than how it
used to be.”

Students might enter college knowing how to seek out
information, Cheal notes— “but we need to teach them to
take it deeper ... than just Googling.”

She adds: “Our job is to keep up with that, and to help

nect with today’s students. Using a laptop to present a
PowerPoint slideshow, for instance, doesn’t engage stu-
dents as they’re used to engaging with technology.

“In 2007, students who felt positive about the cam-
pus learning management system [LMS] was about 77
percent; in 2010, it was only about 51 percent,” says James
Webb, chief information officer at West Texas A&M
University, citing EDUCAUSE data. “Why is that?
Because what faculty typically have done is just put their
PowerPoint or data inside the LMS. There’s not really
any point to that. These are the students [who] are watch-
ing video and ingesting video as part of their daily lives.
More than 80 percent of student respondents say they pre-
fer to learn through listening to audio or watching video
content.”

Today’s students browse freely on YouTube, seek in-
formation on their iPhones, and engage in the content
through online comments and discussions. “Then they
come to class, listen to a lecture, see the PowerPoint. They

West Texas A&M students engage in collaborative learning with the help of technology.

students with that change. It used to be that you’d go to
school, and all the information would be poured into you.
Now, you get a job, but the software is changing every
few years—and you better know how to keep up to date.”

As students come to expect more interactive forms of
instruction, colleges are stepping up to meet this need.

In a 2012 survey, the Center for Applied Research at
EDUCAUSE, a higher-education technology group,
found that 64 percent of students think technology can el-
evate the level of teaching—and more students said their
instructors have used technology in their teaching this
year than two years ago (70 percent compared to 49 per-
cent, respectively).

Additionally, instructors are using technology more
effectively than before, the study suggests: In 2010, just
47 percent of students said most of their instructors were
using technology effectively to advance their academic
success, compared to 68 percent who said that was the
case this year.

Higher-education institutions have found that simply
using technology in the classroom isn’t enough to con-

go to the LMS later, and there’s the PowerPoint again.
What they’re used to seeing is not there,” Webb says.

A key challenge for colleges and universities as they
move to a more dynamic, collaborative model of in-
struction is providing enough wireless bandwidth for stu-
dents to continue their learning anywhere on campus.

“In the past, you might go to ... a roomful of com-
puters connected to the network,” says John Tuohy, ed-
ucation industry marketing manager for Cisco Systems.
“Now, you have students bringing their own laptops,
tablets, smart phones, and the network connection is ubiqg-
uitous.” He adds: “The network is now a utility like the
lights or the water; people take it for granted. You flick a
switch and expect the lights to go on. It’s the same with
wireless networks. You expect to be able to get on wher-
ever you go.”

The use of video on campus has exploded along with
the growth of wireless networks, which has interesting
repercussions because video traffic uses a lot of band-
width, says Tuohy.

“A student might be in a dorm working on a laptop,

streaming music through a tablet, and texting on his smart
phone. In the past, when thinking about designing your
network, you thought about one device per student and
designed the network based on that load,” Tuohy says.
“Now, students have three or more devices, and they’re
downloading things that suck a lot of bandwidth—so an
institution needs a robust and scalable network to deal
with [this increased] traffic.”

‘Flipping’ expectations

To support more collaborative learning experiences,
many schools have begun embracing the concept of
“flipped learning,” a trend that has spiked in populari-
ty.

In flipped learning, the transfer of information takes
place outside of class, and class time is used for as-
similating this information and applying it in new con-
texts. That’s a reversal of the traditional instructional
model, when professors would impart knowledge
through lectures and students would apply what they’d
learned as homework.

Now, many instructors instead are recording lectures
and other course content and posting these online, for
students to watch and/or read before class. During the
class period, students discuss the material or work on
projects and in groups.

As far back as 10 years ago, Case Western Reserve
University was exploring the notion of flipped learn-
ing.

“We began to start doing lecture capture, where
you ... record the class as the lecture is going on and
put [it] online for students to be able to see after the
class ran,” says Wendy Shapiro, senior academic tech-
nology officer for Case Western.

But as time went on, she says, faculty realized that
if they already had a recording of a lecture, they could
make it available to students online and use class time
for a more meaningful activity. “So the flip is, you get
the lecture online and do the homework in the class, be-
cause as [students are] working on problems and run-
ning into difficulties, this is where they need the guid-
ance and the help and the redirection,” explains Shapiro.

Flipped learning, she adds, “opens the opportunity
for more collaboration in the classroom.”

Harvard University physics professor Eric Mazur
has been using a variation of flipped learning, which he
calls “peer instruction,” in his classes for several years.

First, Mazur summarizes the key concepts that stu-
dents were to learn by watching a lesson outside of class.
Then, he poses a question that forces students to think
about the information and apply it in a whole new way.
Students consider their answer, then respond using per-
sonal response system technology.

Next, Mazur has students discuss their answers with
their peers who are sitting nearby, with students taking
turns defending their choices and the reasoning behind
them. Then, he poses the question again and has stu-
dents re-answer—and he finds the percentage of cor-
rect answers nearly always increases the second time
around, once students have had a chance to discuss the
problem with their peers. Finally, he shares the correct
answer and the explanation.

The discussion part is key to the success of Mazur’s
strategy. It allows the better students in the class to help
teach the others —and everyone benefits in the process,
he says, citing research that suggests peer instruction
can lead to better retention.

There are several challenges to implementing this
strategy effectively —including how to design good
questions, optimize the discussion, and manage class
time. To address these challenges, Mazur and two
Harvard colleagues have developed a unique software-
based system called Learning Catalytics.

The software uses intelligent algorithms and data
analytics to improve the quality of questions that in-
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structors can pose. It also helps instructors pair students
who gave right and wrong answers during the discus-
sion phase, and it helps instructors know when it’s time
to wrap up each phase of the process and move on.

The software platform is device-agnostic, meaning
students can log in with whatever mobile device they al-
ready own. And it supports many types of questions, so
instructors aren’t limited to multiple-choice queries. For
instance, responses to open-ended questions can be ana-
lyzed by creating a word cloud, and the system also sup-
ports numerical or ranking questions, as well as those in-
volving diagrams.

In addition, the software shows the relative location
of everyone in the room, so the instructor can see who
gave a right or wrong response, as displayed by red or
green icons on the instructor’s computer screen. This al-
lows the instructor to pair students who gave right and
wrong answers more easily, which facilitates the peer in-
struction process, Mazur says.

Video conferencing creates ‘interactive
lecture halls’

Interactive lecture halls also are turning the tradition-
al teaching model on its head.

Two years ago, Duke University built a virtual lec-
ture hall —a high-definition media collaboration room—
to provide students at its Fuqua School of Business with
access to professors, business leaders, and guest lectur-
ers from around the world. The facility, custom-built us-
ing Cisco’s TelePresence technology, includes three 103-
inch plasma displays, six 1080p cameras for both
panoramic and life-size immersive video experiences, an
instructor’s podium with two document cameras for shar-
ing class materials, three remote student displays for the
instructor to view remote classrooms from the podium,
and 66 custom push-to-talk microphones for interactive
discussion, according to a press release.

The lecture hall, which accommodates 200 to 300 peo-
ple, was inaugurated with a CEO master class. A select
number of Fuqua Business School students were invited
to participate in an interactive conversation with Cisco
Chairman and CEO John Chambers, along with Kleiner
Perkins Caufield and Byers partner John Doerr, who

joined the students from Cisco’s headquarters in San Jose,
Calif. Several students also joined the class from New
Delhi, India.

“The lecturer can stroll around, and there are pressure-
sensitive pads on the floor, so as the presenter walks and
moves, the camera pans to follow him. When students
want to talk, they press a button to turn on the micro-
phone,” Tuohy says.

Webb says West Texas A&M has constructed several
similar types of classroom environments. For a financial
planning class, West Texas A&M used one of these in-
teractive spaces to bring a trader from Hong Kong into
the classroom via video conferencing. On one screen in
the classroom, students could see the trader and pose ques-
tions. On another, the instructor brought in live, real-time
market information as the discussion unfolded.

“Students were getting to hear [about] a day in the
life of a financial trader from Hong Kong,” Webb says.

Case Western recently installed an “active collabora-
tion room.” The room has a large TelePresence screen at
the front of the room, but also an interactive whiteboard
(IWB) on the wall, other projection screens, and collab-
orative tables that seat from three to six students. There
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Tech helps faculty, students interact ‘in much

richer ways’

Collaborative learning isn’t new, but technology is
giving it a new spin and is making it easier to exchange
ideas and complete group projects—regardless of
where students or instructors happen to be.

Duke University is working with Cisco Systems to
pilot a cloud-based social collaboration tool, called
WebEx Social, that is geared toward the needs of high-
er education in particular. Students in an MBA program
at Duke’s Fuqua School of Business, along with busi-
ness school students in other countries around the
world, have used the tool to work online asynchro-
nously while being able to track and participate in what
other students are working on.

The students worked together to create and edit
videos that shared their experience in other countries
and other cultures. They could comment on the videos
and other course materials, share their expertise on dif-
ferent topics, and engage in other “standard social net-
working” activities, says Tracy Futhey, vice president
for information technology and chief information of-
ficer at Duke.

The tool is particularly useful, Futhey says, because
it solves the challenge of dealing with several differ-
ent student identities and sign-ons for various social
networks.

“With other systems, you need a different log-in,
you have a different account, [and] people have to know
how to contact you on each one,” Futhey says. “You
end up with 30 different accounts for 30 different en-
tities— Facebook, Skype, eMail, you name it. This
gives us the ability to integrate [and collaborate online]
with one identity.”

Mark McCahill, an information systems architect
at Duke, describes WebEx Social as a tool that is like
Facebook, but resides “behind the firewall” of a col-
lege or university—meaning campus leaders have more
control over security. Its “combination of asynchro-
nous collaboration and an activity feed of who’s doing
what—plus real-time interaction—has been a win,” he
says.

The system’s home page is like a personalized dash-
board that displays a calendar, activity stream, and a
“Watch List” to help users keep track of posts and ac-

A ‘virtual lecture hall’ connects Duke business students to experts from around the world.

tivities that are most relevant to them.

Creating a post to share content with others is as
easy to creating an eMail message. Users can attach a
variety of media types (regardless of file size), share
posts with members of specific teams or groups, and
control who has permission to comment on, edit, and
share posts.

WebEXx Social integrates with leading eMail pro-
grams, so users can read posts or participate in discus-
sions without leaving their eMail. It also integrates with
Microsoft Office applications, so users can edit shared
documents or view comments without leaving Word,
Excel, and so on. The software tracks changes to com-
mon documents and merges edits, and a mobile app al-
lows participants to use the software from an iOS or
Android device.

A social search function helps users quickly locate
experts on a particular topic and ask them questions.
Students and instructors also can connect with other
users seamlessly by launching video calls, instant mes-
saging, or a WebEx conferencing session from within
the platform itself.

“We’re excited about the ability to take existing
applications we’re working on, on campus, and have
them able to be linked to, updated, and shared through
WebEx Social,” Futhey says.

Technology such as WebEx Social “enables facul-
ty and students to interact in much richer ways, with
much better learning outcomes,” says L. Gregory Jones,
vice provost for global strategy and programs at Duke.

—JN.
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“The classroom is a very different kind of thing than it was 10 years

ago. It doesn’t just exist for an hour and a half each week. ...

The classroom exists constantly, day and night, online.”

—Cathy Davidson, Ruth F. DeVarney Professor of English,

Duke University
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are three cameras, and when a student or instructor is
speaking, or if the instructor is writing on the board, one
of the cameras pans to this person automatically.

By taking part in collaborative learning, Shapiro says,
students can learn from each other.

For instance, social work professor Terry Hokenstad
worked with Shapiro to plan an international collabora-
tive learning community. Hokenstad and a colleague
teaching in Hong Kong decided to co-host a class on dis-
asters in social work. The class started at 8:00 p.m. in
Cleveland, which was the next morning in Hong Kong.

“It was incredible, because here you had two sets of
very professional students,” says Shapiro. “It was truly
like having the two classes together.”

The collaboration began with the students introducing
themselves and the social work projects they had been in-
volved in. Then, they discussed their own experiences with
disaster management— what worked and what didn’t.

“When the students on both sides started talking to
each other, it was magic,” Shapiro says.

Colleges and universities don’t need a new lecture hall
to implement telepresence technology. All you really need,
Tuohy says, is a telepresence endpoint— which can be as
simple as a desktop computer—and an internet connec-
tion. A new Cisco product called TelePresence Synch turns
an IWB into a telepresence endpoint; using the IWB soft-
ware, instructors can record lessons and then send them
to students for watching or reviewing outside of class.

Arizona State University is using “personal telepres-
ence” software from a company called Vidyo in its School
of Life Sciences to connect students with important ad-
vancements in biotechnical and biomedical research. The
school launched a virtual classroom program that con-
nects students with experts, scientists, and researchers in
locations around the world.

ASU students frequently connect with experts at the
Smithsonian Institution in Washington, D.C., as well as
the Smithsonian’s Institute for Tropical Research in the
jungles of Panama. Users can join these conferences from
a PC, Mac, or an Android or iOS device running
VidyoMobile software.

A program called VidyoReplay lets instructors record
these sessions and archive them for later use, and students
and researchers are able to share their desktops during a
meeting as well.

“We needed to link ... to scientists in remote areas—
environments that required something very flexible, very
portable,” said Charles Kazilek, director of technology
integration and outreach for ASU’s School of Life
Sciences. “We wanted to see how far we could penetrate
literally into the jungle and bring back that experience to
our students. Could we run it on 3G? Can we get it in the
jungle? ... What we found is, yes—we can.”

Social collaboration platforms

Discussions aren’t just happening live during class
time; thanks to new social collaboration platforms, they’re
also happening 24-7 online.

“The classroom is a very different kind of thing than
it was 10 years ago,” said Cathy Davidson, Ruth F.
DeVarney Professor of English at Duke. “It doesn’t just
exist for an hour and a half each week. ... The classroom
exists constantly, day and night, online.”

LMS providers are integrating social media tools into
their software to allow for both synchronous and asyn-
chronous discussions of course content long after the class
period ends. Duke is piloting a social collaboration plat-
form, called WebEx Social, geared specifically toward
higher education (see side story). And some of the same
online services that enable professors to capture and share
lectures and other video content—driving the flipped
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learning concept—also include social media features that
can take learning to another level.

San Jose State has integrated Canvas, an open-source
LMS from the Utah-based company Instructure, with its
PeopleSoft student information system. Besides getting
their grades, seeing course assignments, and taking on-
line quizzes, students also can engage with other students
via the software.

“With Canvas, there are online discussion boards, they
can read their colleagues’ views, there’s a chat system,
there are wiki capabilities where they edit others’ as-
signments and papers,” says Cheal. “It makes [collabo-
ration] very easy.”

This past summer, Microsoft announced that its web-
based Office 365 for education now is available free of
charge to college faculty and students. The cloud-based
software suite includes Office applications such as Word,
Excel, PowerPoint, and OneNote, as well as Exchange
Online for eMail, SharePoint Online for collaborating,
and Lync Online for audio, video, and web conferencing.

Office 365 for education is Microsoft’s answer to
Google Apps for Education, another suite of free and low-
cost online eMail and collaboration tools. The Center for
Cartoon Studies, based in Vermont, relies on Google Apps
to facilitate collaborative learning among its students and
instructors.

“Our school is built around collaboration, and Google
Apps for Education makes it easy for our artists and stu-
dents to work together,” says Michele Ollie, co-founder
and president of this premiere cartooning school. For ex-
ample, she says, Google’s Smartsheet app “lets us share
key documents with many collaborators, track progress,
facilitate online discussions, [and] send automatic eMail
updates and reminders.”

She adds: “Schools can spend a fortune on IT, but these
free and low-cost cloud applications help our school thrive

on a very modest budget.”

Some of the same tools that instructors are using for
recording and disseminating their lectures include fea-
tures to help make learning a more collaborative process.

For instance, Cisco’s LectureVision is a software pro-
gram for capturing and sharing lectures with little effort.
All a teacher has to do is record a lecture, and the soft-
ware automatically encodes this recording so it can play
on any device.

The sharing feature, called Show and Share, is like a
“private YouTube” for schools, Tuohy says, helping col-
leges create secure video communities in which members
can share ideas and expertise. Instructors can publish lec-
tures and tutorials to their school’s Show and Share page.
Viewers can comment on the videos, and their comments
can be time-coded to a particular point in the lesson—
making it easy for instructors to see exactly where stu-
dents had a question.

“It’s interactive,” explains Tuohy. “I’m watching this
lecture, and five minutes in there’s a concept I don’t un-
derstand. I can time-stamp that spot, and the teacher might
see that a lot of questions were coming in around that con-
cept, [which the teacher] might need to clarify.”

What’s more, Cisco’s video analytics software, called
Pulse, automatically tags video content by speaker and
by keyword using speech recognition technology, the
company says. This helps users find relevant content
faster: They can jump to specific parts of a video by choos-
ing a speaker, a keyword, or even a keyword mentioned
by a particular speaker.

Here’s how it works: The software uses speech recog-
nition technology to create a list of relevant keywords,
then identifies every place in each video where these key-
words are spoken and where each speaker speaks. A list
of speakers and keywords appears beside each video, so
viewers can go directly to relevant segments by select-
ing a speaker or keyword.

“So if you have a panel discussion and you just want to
jump to sections where John Smith is talking, you can jump
to him and only see him,” Tuohy explains. “Or to get more

granular, if you want only sections where John Smith is
talking about Iwo Jima, it will show you just those.”

Recording lessons and posting them online is ex-
tremely useful for distance learning, according to Webb.

“We did a research project and found that, with class-
es that are taught face-to-face versus those taught online,
students are showing less satisfaction with the instructor
online,” says Webb. “They’re not as impressed with the
online faculty member, because they’re missing the in-
teraction; they don’t get to come to a classroom and see
[the instructor]. It’s a distanced experience.”

West Texas A&M has used lecture capture to bridge
that gap. Allowing students to see the instructor teaching
has garnered positive results.

As one student wrote in an eMail: “With the most
heart-felt emphasis possible, I want to thank you for tak-
ing the time to create a video instruction for this assign-
ment. This video tutorial has eased some of my negative
feelings about this assignment.”

Lecture capture is improving student evaluations in
those online classes, making them more consistent with
those from face-to-face experiences, Webb says. And, be-
cause faculty are measured in part based on student eval-
uations, if they can improve their evaluations by using
video, “that will entice them to jump into this full force,”
he says.

‘Webb calls Show and Share a combination of Facebook
and YouTube. “It’s a social collaboration system. We can
put information on there, students can rate the video, share
it,comment on it, tag it,” he says. The university has linked
the Show and Share system to its identity management sys-
tem, so students have a single sign-on.

“One in three students is using social networking to
collaborate with students [who] are taking the same
course,” Webb says. “This is another way we can enrich
the online experience for our students. We’re trying to
move that needle.”

Jennifer Nastu is a freelance writer from Colorado
who writes frequently about education and technology.

As campus leaders wrestle with how best to use technology to develop and de-

A snapshot of student-owned devices on campus

liver new instructional models for their students, they also must take into account
the number of various devices students own, as well as the variety of brands and op-
erating systems among those devices, according to the EDUCAUSE Center for
Applied Research’s 2012 Study of Undergraduate Students and Information
Technology.

The study found that:
» Laptops are still the top device of choice, with 86 percent of college students own-
ing one. Among students who use laptops for academics, 76 percent use Windows-
based laptops and 21 percent use OS X/Mac laptops.
» Fifteen percent of students own a tablet, and of those, two-thirds use the device
for academic purposes. More students use iPads than Android tablets (57 percent
versus 25 percent, respectively).
» Twelve percent of students own an eReader device, and 47 percent of those use
it for academic purposes. Of those who own eReaders, 59 percent use a Kindle
and 24 percent use a Nook.
» Smart phone usage is on the rise: 62 percent of students said they own a smart
phone today, compared with 55 percent in 2011. Of those who own smart phones,
67 percent say they use them for academic purposes, compared to 37 percent in
2011; 44 percent use an iPhone, while 46 percent use an Android device.
Students want to be able to access both academic progress information and course
material via these various mobile devices, and nearly all students say that basic ser-
vices and resources at their institutions are available online or via mobile applica-
tions. The majority of students who own a mobile device have used it to access ed-
ucational services or resources, including grade checking (accessed by 85 percent
of students), course websites/online syllabi (85 percent), and course/learning man-
agement systems (82 percent).

“Striking a balance between device-neutral apps and apps that are optimized for
specific mobile platforms is tricky but critical in the bring-your-own device era,” the
report states.

15 percent of college students own a tablet; 12 percent own an eReader.

Despite the balancing act schools must negotiate in order to provide the right tools
in the right ways, students now expect it.

“It’s what the campus experience needs to be,” says Kenneth C. Green,
founding director of the Campus Computing Project, a continuing study of the
role of computing, eLearning, and information technology in American higher
education. Schools that don’t have the right technology are at risk of falling
behind, he adds. —J.N. eCN
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