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ABSTRACT

Cloud-based applications such as Google Docs, Skype,

Dropbox, and SugarSync are revolutionizing the way that

we interact with the world. Members of the millennial

generation (those born after 1980) are now becoming senior

residents and junior attending physicians. We describe a

novel technique combining Internet- and cloud-based meth-

ods to digitally augment the classic study group used by

final-year residents studying for the Royal College of

Physicians and Surgeons of Canada examination. This

material was developed by residents and improved over

the course of 18 months. This is an innovation report about a

process for enhanced communication and collaboration as

there has been little research to date regarding the augmen-

tation of learner-driven initiatives with virtual resources.

RÉSUMÉ

Les applications fondées sur l’informatique en nuage, telles que

Google Docs, Skype, Dropbox et SugarSync, révolutionnent la

manière dont les gens interagissent avec le monde. Les

membres de la génération Y (ceux qui sont nés après 1980)

deviennent maintenant résidents séniors ou médecins traitants

juniors. Sera décrite ici une nouvelle technique associant

Internet et l’infonuagique, en vue d’enrichir, par des ressources

électroniques, le traditionnel groupe d’étude, une formule de

révision utilisée par les résidents sortants afin de se préparer aux

examens du Collège royal des médecins et chirurgiens du

Canada. Le matériel a été conçu par des résidents et amélioré sur

une période de 18 mois. Il s’agit d’un rapport sur l’innovation à

propos d’un processus visant à améliorer les communications et

la collaboration puisqu’il s’est fait peu de recherche jusqu’à

maintenant sur l’enrichissement des initiatives amorcées par les

apprenants, à l’aide de ressources virtuelles.
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The millennials (i.e., ‘‘Generation Y’’ or ‘‘digital
natives’’) are quickly becoming the predominant popu-
lation within our residency programs.1 They have
brought with them their love of technology and they
frequently integrate these technologies into their daily
lives. This generation arrived into postsecondary
education shortly after the dawn of the Internet, and
very few of them have ever journeyed to the library to
research a topic or access information.2 For the past
decade, much has been written about the ‘‘arrival’’ of the
millennials to postsecondary education.3,4 The millen-
nials have been entering the ranks of our residencies for
nearly half a decade. They are using new technologies
and techniques for increasing connectivity and produc-
tivity. This article describes the technology used by one
group of postgraduate year 5 (PGY5) residents during
their Royal College of Physicians and Surgeons of
Canada (RC) examination year.

RATIONALE

The benefits of group studying have been shown to be
significant.5,6 Benefits include changes in achievement,
attitudes, and perceptions.6 With increasing numbers
of residents in emergency medicine programs, sche-
duling synchronous study sessions becomes increas-
ingly difficult for final-year residents.

In RC programs, residents often have program
support to pursue academic enrichment during pro-
tected time; however, travel burdens and ‘‘real-life’’
scenarios may prevent attendance with in-person study
groups. Electives away from one’s home site and study
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group can derail study plans and change group
dynamics. With increasing pressures from provincial
bodies to expand training programs into regional
campuses, fragmented RC programs will have pockets
of smaller resident groups that cannot benefit from
traditional collaborative studying events.

DESCRIPTION OF THE INNOVATION

We used an augmented reality approach to our normal
study group. This study group used a number of freely
accessible, Internet-based (dubbed ‘‘cloud-based’’)
technologies to augment traditional methods for
examination review. Like most other groups, the
residents had dedicated study group sessions once per
week, but due to various reasons (e.g., parental
obligations, away electives, and traffic), it was difficult
to consistently convene our study group with all
members. A number of technologies were trialed to
supplement our study group experience. The technol-
ogies that we used and our experiences with those
platforms are summarized in Table 1.

Of note, the demographics of our group are important
to understand how these methods may pertain to other

learners. There were seven members of the study group,
and the duration of the study group was 18 months. The
median age of the participants was 31 years (IQR 5 29–
33) at the beginning of the period. The median period
that the residents were away from their core facility was 1
month. Several members had family dependents. No
faculty members participated in this format.

OUTCOMES

Of great benefit was the opportunity to collaborate with
colleagues at a distance. Study group members tele-
conferenced (31 times) from distant cities and were able
to participate as active members, delivering and teach-
ing review session content and engaging in discussions.
For the first 9 months of the study group, the typical
agenda consisted of two or three participants presenting
review materials verbally, and the format was augmen-
ted by shared collaborative writing applications (CWAs)
(e.g., Google Docs). Participants would listen and raise
questions regardless of whether they attended person-
ally or virtually. No novel agenda techniques were used
to specifically change the study group protocols for
virtual participants. One month prior to the RC
examinations, several members used Skype to practice

Table 1. Technologies used to enhance our study group

Platform Description of platform How it helped Difficulties encountered

Google products, e.g.,

Google Docs

https://docs.google.com/

or Google drive

https://docs.google.com/

Acted as ‘‘virtual blackboard’’

where participants could

collaborate on a common

document and watch

as others highlighted and

typed.

Acted also as the online database

and archive for developed

resources

Google Docs allowed participants to

work in areas without a chalkboard to

collaborate and teach.

Google Drive allowed participants to

facilitate file sharing, and editing of

study group resources.

Enabled asynchronous collaboration

(i.e., people could edit and view others’

contributions at different times)

We also used a Google spreadsheet

to schedule our sessions and maintain

our progress along our self-defined

curriculum.

Our seven laptops would sometimes

overwhelm our local hospital-based

WIFI hub.

Due to bandwidth limitations, this

sometimes made it difficult to edit

documents together in real time.

At times, some netbook users had

difficulty interfacing with the Web-

based application.

We ultimately delegated a single

person to edit the documents, while

others would just view.

Skype

(http://www.skype.com

or

Google Hangouts

http://www.google.com/+/

learnmore/hangouts/

Both Skype and Google Hangouts

allows users with a webcam (often

now embedded within laptops) to

interface with others if they are

unable to attend in person.

Allowed multiple users to ‘‘skype in’’

to study group and continue reviewing

material.

Later in the year, allowed smaller

groups to review cases and

run mock oral scenarios without losing

valuable time for extensive travel.

If the internet connection was slow

we could not always hear or interact

well.

Video chatting with more than 1

person on Skype required additional

payment.

Significant improvements have been

made to Google Hangouts since the

end of reported period (2011–2013)

DropBox

http://www.dropbox.com

Used to share larger files by

our group but can also be used

to share study-group resources.

Allowed us to facilitate file sharing. If two people open the same file,

there will be two new copies saved

as discrepant files.

Does not allow for easy merger of

altered files.
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for oral examinations (five sessions). One member even
regularly (nine occasions) coordinated schedules with a
colleague in British Columbia (three time zones away)
to review materials.

The participants wrote and shared 162 study guides
based on topics found in key textbooks (e.g., Rosen7

and Tintinalli8). They gathered essential guidelines or
other key literature into one searchable database
(Google Drive). There were 31 (of 128) sessions where
at least one member was unable to attend but was able
to be present virtually. There were only 18 of 128
sessions (14%) where members were not able to
participate (in person or virtually), which would have
been 49 of 128 (33%) had it not been for the
technology.

The members of the study group had a 100% pass rate,
although it is impossible to determine if the augmented
study group technique contributed to this result.

DISCUSSION

The participants had great success in achieving a
higher participation rate by digitally enhancing a
standard, live study group format (14% v. 33%
absenteeism in 18 months). Although there is some
literature about teacher-driven use of collaborative
technologies,9,10 learner-driven incorporation of cloud-
based technologies by residents has not been well
reported. One recently proposed study protocol
explores CWA use for final-year emergency medicine
residents, but the results have yet to be published.11

Even with millennial learners, there was a substantial
technology-related barrier to the uptake of this
format.12 This unease with the technology is consistent
with recent literature,12 implying that teachers should
not assume technological comfort due to age. Initially,
there was a steep learning curve for those in the group,
but in the spirit of true collaborative learning, these
barriers were overcome with peer help.

The potential for harnessing and applying technolo-
gies must be explored. This report highlights new study
areas in medical education research. One would be to
test video chat for oral examinations. From their
disparate locations, participants noted that they were
able to view their peers for a mock oral examination case
and provide feedback, commenting on body language or
other visual cues. More research is required to know if
virtual sessions can replace live oral examination
sessions or if they are simply supplementary tools.

SUMMARY

Digitally augmenting traditional study groups with
free online resources is possible. Harnessing technol-
ogy may even enhance and increase opportunities for
sharing resources in both synchronously (e.g., video
chat–based opportunities, such as through Skype) and
asynchronously (e.g., amassing a shared database of
resources, such as Google Docs).
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