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Online learning (e-learning) has a nascent but established history. Its application to interprofessional education
(IPE), however, is relatively new. Over the past 2 decades the Internet has been used increasingly to mediate
education. We have come past the point of “should we use the Internet for education” to “how should we use the
Internet for education.” Research has begun on the optimal development of online learning environments to sup-
port IPE. Developing online IPE should follow best practices in e-learning generally, though there are some special
considerations for acknowledging the interprofessional context and clinical environments that online IPE is de-
signed to support. The design, development, and deployment of effective online IPE must therefore pay special
attention to the particular constraints of the health care worker educational matrix, both pre- and postlicensure. In
this article we outline the design of online, interprofessional health sciences education. Our work has involved 4
educational and 4 clinical service institutions. We establish the context in which we situate our development ac-
tivities that created learning modules designed to support IPE and its transfer into new interprofessional health care
practices. We illustrate some best practices for the design of effective online IPE, and show how this design can
create effective learning for IPE. Challenges exist regarding the full implementation of interprofessional clinical
practice that are beginning to be met by coordinated efforts of multiple health care education silos.
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Introduction

The Institute for Interprofessional Health Sciences Educa-
tion ~IIHSE0IEISS—the Institute! is a virtual learning in-
stitute established with Health Canada funding in 2005. The
IIHSE was funded to design, develop, deploy, and evaluate
online interprofessional education ~IPE! modules to support

interprofessional health care practice. The IIHSE was founded
to promote interprofessional education across institutions,
faculties, practice sites, and communities of practice. We
define IPE as per Health Canada’s definition: “learning to-
gether to promote collaboration” in health services, includ-
ing “socializing health care providers in working together,
in shared problem solving and decision making, towards
enhancing the benefit for patients, and other recipients of
services; developing mutual understanding of, and respect
for, the contributions of various disciplines; and instilling
the requisite competencies for collaborative practice.” Health
Canada echoes the Centre for the Advancement of Interpro-
fessional Education ~CAIPE!, which has defined IPE as
“occasions when two or more professions learn from and
about each other to improve collaboration and the quality of
care.”

The Institute uses distributing learning—e-learning com-
bined with in situ learning—for the delivery of interprofes-
sional education, including the use of Web-based teaching
and learning tools for encouraging problem-based learning,
reflective practice, and the creation of a community of prac-
tice around IPE and its transfer into collaborative practice
within the health care system. This last point is perhaps the
most important, for in order for education to be effective, it
must result in the effective translation into practice of the
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skills learned online.1,2 This article outlines the design phi-
losophy of the Institute and provides models for best prac-
tice development in online IPE.

Online Interprofessional Education: Context

This section outlines the Institute’s approach to designing
online IPE. The Institute’s focus on e-learning is designed
to support the socialization of prelicensure students for a
future of interprofessional collaborative patient-centered
health care. That is, Health Canada, by way of its Inter-
professional Education for Collaborative Patient-Centred
Practice initiative,a is seeking to encourage interprofes-
sional health care practice. The Institute, funded by Health
Canada, was created to model and provide education de-
livery to support IPE at the pre- and postlicensure levels
to support new interprofessional health care practices. The
Institute chose an e-learning framework to overcome col-
laboration constraints such as time, scheduling, and geog-
raphy. In this context, e-learning and collaborative models
of educational delivery and development are time and cost
effective and allow for sharing of resources and expertise.3–8

Further, e-learning is an engaging activity that can facili-
tate interprofessional learning and understanding from
groups that might not otherwise have an opportunity to
learn together due to timetabling and scheduling conflicts.
These are significant barriers to learning interprofessional
knowledge and skills in both student and clinical environ-
ments. The use of asynchronous e-learning resources is an
effective strategy to overcome these barriers. Various forms
of online learning have been shown to be effective for
health professions, from videoconferencing to asynchro-
nous communication.9–13

Interprofessional education is designed to facilitate the
transfer into practice of knowledge and skills learned within
teams. The Institute’s online learning materials were de-
signed to enculturate learners into team-based or interpro-
fessional learning and practice by offering practical models
for interprofessional practice ~behaviors! and case studies.
The 2 aspects—learning and practice—should be consid-
ered in concert with each other. Students in the prelicen-
sure stream learn about working in interprofessional health
care teams, but they will also learn about learning within
IPE contexts. This form of enculturation can acclimatize
these learners for interprofessional contexts, provided learn-
ing activities are designed appropriately.14–18 Learning ac-
tivities build on learners’ core knowledge while integrating
key knowledge about working in interprofessional teams,
the implications of this, and what it means for interpro-
fessional practice. Such enculturation will better prepare
this generation of learners to engage in collaborative prac-
tice and other activities mediated by technologies. This will

encourage the construction of communities of practice
across disciplines and will have positive effects both in
the immediate term of teaching learners about interprofes-
sional care and practice, as well as in teaching them about
collaborating within virtual—and real—communities of
practice more generally in future workplaces.19,20

Although it is important to acknowledge that current health
care workers may have less aptitude for technology use gen-
erally ~and so, by extension, learning over the Internet!, it is
reasonable to assume that health care students ~particularly
those under 25!will more readily use technology.21 E-learning
should thus be a staple of prelicensure education. Care should
be taken, however, to ensure that those professionals al-
ready in the workplace have access to adequate support in
learning to learn—about interprofessional practice at the prac-
tice site, but also through the Internet. Most, if not all, work-
ing professionals will use the Internet at least for e-mail, so
there are precedent skills on which to build. Interprofes-
sional communication in practice is enabled by technology
generally ~cf e-mail!; socializing early to the use of tech-
nology as a communication medium is therefore essential to
future ability to use online media as a means of professional
communication, collaboration, and learning.22 Nonetheless,
professionals in the field require some basic supports as they
learn to learn online, including clear instructions, the ability
to practice skills, and good facilitator support. These kinds
of supports are built into the curriculum and are designed
to help all learners make the most of the online learning
experience.

From Context to Content

The Institute’s online IPE is characterized by knowledge
building, constructivist, problem-based, and transforma-
tive learning where content is part of online collaboration
activities, reinforcing the offline and online connections be-
tween learning and practice within teams.18 Participatory
and collaborative models of instructional design were used
to create IPE material. These are effective means of en-
gaging a dispersed team in collaborative program design
and learning.10,23

The Institute uses problem-based learning ~PBL! to trans-
fer knowledge from the online to the offline world. An ori-
entation to the goals of IPE is useful. D’Eon24 reports the
following key characteristics of IPE:

• The need to challenge students with learning activities and
tasks that increase in complexity as they go through the learn-
ing materials.

• IPE should use “the five elements of best-practice cooper-
ative learning: positive interdependence, face-to-face pro-
motive interaction, individual accountability, interpersonal
and small-group skills, and group processing”

• Experiential learning frameworks should be used to chal-
lenge students with real life cases, and to test their knowl-
edge and skills and ability to work in IP teams.

ahttp:00www.hc-sc.gc.ca0hcs-sss0hhr-rhs0strateg0interprof0index-eng.
php
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What this Means for Online IPE Curricula

Challenging students. Institute learning activities should be
designed to introduce learners to the competencies0outcomes
and objectives in such a way as to build on existing knowl-
edge, create new knowledge, and facilitate movement through
3 learning domains:

• Cognitive0knowledge: thinking
• Psychomotor0skills: doing
• Affective0attitude: feeling

D’Eon24 adds to this “relating in groups” ~p. 50!, a key
facet of IPE. This aspect of social learning is key to theo-
ries of situated learning that see social context as impor-
tant in the construction of identity, as learners grow from
apprentices to masters.25–29 Students need to move through
the acquisition of knowledge domains ~health care role
and interprofessionalism!, through the motivation to work
in interprofessional contexts, to the acquisition and appli-
cation of new skills, both in terms of learning and work-
ing. To this we add reflective practice advocated by theories
of transformative learning30,31 to scaffold learners through
constructivist knowledge building within communities of
practice and learning within workplaces.8,14,15 Learning con-
tent is therefore synchronized with course-level outcomes
in a staged fashion so as to facilitate this type of learning
pathway. The goal is to enable our students to be able to
transfer what is learned online into interprofessional clin-
ical practice.

Simply put, our learning elements, problems, and case
studies establish core content, encourage critical reflective
practice, and build onto this more complexities so as to chal-
lenge learners to integrate new knowledge within clinical
care plans and interprofessional practice. One way we have
done this is to show students a video clip without sound that
students must then describe. The same video with sound is
then presented, and students are asked to compare their ini-
tial reactions to the sound version. The video is designed to
elicit a stereotypical response from students, who are then
confronted with this and made to see that their assumptions
of health care roles is perhaps wrong. Another way this is
done is to have students write comments on the online dis-
cussion board, and then compare their responses to others’
responses, looking for similarities and differences and com-
mon professional assumptions. These kinds of activities en-
courage learners to formulate new knowledge based on
awareness of prior assumptions and how these “meaning
schemes”—and the learners themselves—fit into the world
around them.30–34

Cooperative learning. The 5 elements of cooperative learn-
ing undergird our IPE curriculum development. Positive
interdependence refers to working in teams to build col-
lective knowledge. Reinforcing this within online IPE con-

texts and discussions will enable us to teach our students
about working with others in the pursuit of clinical prob-
lem solving. Face-to-face promotive interaction is “activ-
ity such as discussion, debate and joint decision-making
. . . where members help each other to succeed.” 24 We uti-
lize asynchronous discussion boards to meet the same ob-
jectives. Although face-to-face interaction is impossible to
mimic online, asynchronous discussion does promote the
same kind of constructive dialogue. In this case, the in-
structor takes an important role in helping students to main-
tain focus over time on a particular topic, and to ask
questions of the students in order to elicit responses that
reinforce learning objectives. Individual accountability
means that each student is accountable for being a full
member of the interprofessional team. Each student is tested
on core knowledge0prior learning as a fundamental com-
ponent of participating in the IPE curriculum. We also use
reflective practice, peer assessment and peer review, as well
as mentorships, to facilitate individual accountability. These
encourage learning, knowledge transfer, and growth of pro-
fessionalism within social context.12,23 Interpersonal and
small-group skills are the essence of interprofessional clin-
ical practice. Our practice sites provide case studies for
the modeling of effective team skills; students can work
with practice-site colleagues to test their ideas. Group pro-
cessing is where we ask our learners to reflect on their
practice, learning, and knowledge transfer. This is done
both in online groups and individually. In the latter, learn-
ing portfolios of self-assessments are done by students as
they track their own developmental trajectory in a given
course.

We construct curricula by creating learning materials and
activities that present problems ~of increasing complex-
ity!. Learning teams ~groups of students, or a student paired
with a practice-site mentor! use online discussion forums
to tackle the problems. Interprofessional contexts are in-
tegrated within these problems and case studies. Self-
assessment quizzes and other evaluation mechanisms are
used to test knowledge gains. Collective evaluations, used
to measure learning and transfer, are conducted by the in-
structor or facilitator and by peer-group assessment. Fi-
nally, learning groups collectively critique their experiences
through reflective practice.

Experiential learning. Problem-based or case-based learn-
ing is designed to introduce to the student clinical cases
that encourage active learning, critical thinking, and in situ
problem solving. By exposing students to a variety of prob-
lems and case studies, they learn to apply their knowl-
edge and to transfer learning into multiple contexts. Using
e-learning in this fashion assists in knowledge transfer and
change in practice.9 Curran and Fleet recommend an ad-
aptation of Kirkpatrick’s model for summative evaluation
that evaluates learning based on reaction, learning, behav-
ior, and results,35 with results being patient0health
outcomes.9

Online Interprofessional Health Sciences Education
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Developing Learning Activities

Oandasan and Reeves,36 using the framework of D’Amour
and Oandasan,37 provide an IPE pedagogical model that
encourages learners to understand their role and others’
roles ~knowledge domain!, thereby enhancing skills and
behaviors in both communication and reflection, and fos-
tering attitudes of “mutual respect open@ness# to trust, and
willing@ness# to collaborate.” Encouraging learners to un-
derstand their own role, and that of others, can be based
upon critical reflection of their own prior knowledge, at-
titudes, and skills, and the emergence into interprofession-
alism. The Oandasan and Reeves tripartite structure provides
a useful framework for the design of the learning activi-
ties, as illustrated below.

Knowledge: Roles

In concert with this information delivery, the learning ac-
tivities fashion interaction among the learners to engage with
each other related to facilitating understanding among roles
and responsibilities. This interaction is focused on the case
studies0PBL exercises, and may take the form of learner
interaction with learning materials ~learner reads materials
or views online videos!, learner–learner interaction using
communication tools ~through asynchronous online or face-
to-face discussion!, or learner–mentor discussion ~through
online or face-to-face discussion!.

Skills/Behaviors: Communication and Reflection

Fostering effective communication skills is done in concert
with the learning activity design as outlined above. Commu-
nication technologies within the learning management sys-
tem ~LMS—any online system for delivering e-learning, such
as WebCT or Blackboard! used enable distributed teams
to communicate, and have a record of their case-based PBL
communication activities. Reflective practice can be imple-
mented within the curricula by having learners keep a jour-
nal and engage in reflective practice exercises and learning
materials. This includes the use of interprofessional care plans,
which are used as a way to teach learners about the different
health worker perspectives. These care plans are created by
the learners with specific instructions to include other health
profession points of view. Learners can share their reflec-
tions within their learning communities through online dis-
cussions, Web pages ~personal and project0team!, and by
using mentorship models with those already working in the
practice sites.

Attitudes: Respect, Trust, Collaboration

This aspect of the IPE structure is for higher-cognition0
domain activities. Communication and reflective practice ac-
tivities are worked into the learning activities in order to
broker learner engagement within communities, facilitating

the development of communities of practice within inter-
professional teams. Learners can compare their health worker
role-specific experience with those from other professions
as well as their own. Our thinking is that this will lead to
better collaboration based on a shared understanding of what
each profession brings to the patient experience.

Testing the IIHSE Curricula

The Institute created 8 prelicensure and 4 postlicensure mod-
ules focusing on core aspects of interprofessional health care
practice. These covered the following topics:

Prelicensure:
• Aboriginal health
• Communications ~2 modules!

• Part 1: Establishing and Understanding Relationships
• Part 2: Making the Most of Groups and Teams

• Community practice: health promotion
• Ethics
• Interprofessional stroke care: an interprofessional approach
• Palliative care0total pain
• Interprofessional Healthcare in Rural Areas: The Patient and

the Community

Postlicensure:
• Conceptualizing interprofessional collaboration
• Helping groups reconceptualize
• Team processes and norms of practice
• How to assess a team’s effectiveness

In addition, 2 introductory modules were developed: Ori-
entation to e-Learning and Orientation to Problem-Based
Learning. A facilitator guide was also developed to support
those leading the learning. Online learning content used a
variety of media formats: narrative text and readings, video,
interactive learning objects, quizzes, self-assessment tools
such as learning portfolios, interprofessional care plan de-
velopment and discussion activities designed to engage learn-
ers in self-reflection, problem-based learning, and reflective
practice.

Learning materials were developed iteratively by a col-
laborative team of content experts, professional writers, in-
structional designers, and media developers and programmers.
Once the modules were developed, an initial pilot run of
several modules was conducted, wherein student volunteers
participated in the modules and provided feedback on con-
tent, media, learning activities and structure. This feedback
was used to revise modules as relevant and required. Fi-
nally, 10 modules were deployed and evaluated over a 14-
month period. Participants included 156 students and 27
clinicians. Although a full description of the evaluation re-
ports is currently under preparation, we present here a
summary of some key findings as they relate to the creation
of online IPE.
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Student feedback on the modules was solicited through
the Student Module Feedback Form ~SMFF!. Interviews,
focus groups, and analysis of online discussions also aug-
mented our evaluative work. Generally, students were happy
with the module structure ~how it was displayed! and the
content ~what was said!. Collaborative learning was highly
rated and, coupled with the content, enhanced students’
perception in improving their knowledge and collabora-
tion skills. Areas of improvement were noted, including
deadlines for modules that were not explicit about these,
and support for online learning generally. A qualitative con-
tent analysis of the discussion boards was used to under-
stand student concerns with content and process. Content
themes included communication strategies to support IPE
and IP practice, sharing professional roles, collaborative
problem solving, and awareness of teamwork and collab-
oration. Process themes included providing information ~ie,
how students learn to provide clinical information to other
health care workers!, positive attitudes toward IPE, relat-
ing or agreeing in health care teams, and asking another’s
perspective.

Our findings indicate that students were keen to learn
with, about, and from others, provided this included a ground-
ing in their own specific professional role. This is supported
by others ~see, for example, Posel et al19!, as uniprofes-
sional socialization is an important foundation to being able
to learn with others and, perhaps more importantly, learn
how interprofessional clinical practice can best be enabled.
Institute students at times expressed frustration with the
problem-based learning approach, as they at times wanted to
know the “right” answer, rather than what avenues may be
available to uncovering this. This suggests that the role of
the facilitator is important in online IPE that takes a problem-
based learning approach. However, facilitators should also
encourage more advanced problem solving on the part of
the students as they acquire new skills and the confidence to
exercise interprofessional judgment. E-learning is effective
for IPE in our experience with it, but the importance placed
on the role of the facilitator underscores the necessity to
support students learning new skills commensurate with their
own health care practice and translating skills learned online
into practice.10 We can call this extensible online learning,
where the goals of skills transference are made explicit in
relation to online learning, and these skills are in fact trans-
ferred into practice.

The postlicensure pilot participants were from 5 clinical
practice facilities from across Ontario. Similar methods as
for the students were used for soliciting feedback from the
practice site groups, including a Clinician Module Feedback
Form. Again, content and presentation of content were highly
rated, whereas support for online learning was not easily
accessible. We found that, although some gains were made
in team members’ ability to work effectively and interpro-
fessionally, results for this group were modest. We feel this
is due to the lack of time to develop and practice new in-
terprofessional team skills.

Conclusion: Creating a Culture of
Interprofessional Practice

In our experience online collaborative group learning can
be an effective way for students to learn about interpro-
fessional practice, a finding others have supported.38

In particular, the use of interprofessional care plans in
e-learning contexts can be a blueprint for future interpro-
fessional care.19 For those health care workers seeking to
~re!learn about interprofessional practice, asynchronous com-
munication in online learning aids in overcoming the twin
challenges of geography and time, thereby enabling prac-
ticing health workers to learn together.39 Dedicated time
and a space for learning are essential for effective e-learning
in the work environment.1,40 Failure to provide this will
lead to frustration and a less-than-ideal learning experi-
ence. It is also important to integrate online learning with
existing professional development activities and to pro-
vide an opportunity to practice the skills learned online;
this will be more successful in those organizations with a
willingness to innovate.41 Key to the successful transla-
tion of skills learned online is also the grounding of new
practice within the local systems in which work practices
are articulated.42

The development of e-learning is costly in relation to
providing face-to-face instruction. All materials must be
preassembled, media created ~which itself involves a long
developmental trajectory!, and a system put in place to
house learning materials and track learner progress. Find-
ing experienced facilitators for e-learning may be a chal-
lenge. Our recommendation is to find content experts and
teach them how to teach online. Ongoing support for the
facilitators and the learners is essential. Socializing pro-
fessionals in practice to learning in this way may also be
a challenge. Because the courses we constructed were an-
cillary to students’ regular programs, we experienced some
difficulty in maintaining student involvement in the face
of competing, mandatory educational requirements. As noted
above, e-learning can help overcome conflicting schedules
because of its asynchronous nature. However, in our project
the varied clinical schedules of our student participants cre-
ated problems in trying to organize student team clinical
placements following the online courses. It was also dif-
ficult to recruit physicians to participate in the practice
stream.

A willingness to innovate may be a key driver of future
interprofessional practice, or rather its effectiveness. Al-
though evidence of the relative value and effectiveness of
interprofessional clinical care is still emerging, most health
care practitioners agree that this is something that should
be done. As more evidence emerges as to the validity of
this form of care, we will see an evolution similar to that
experienced by e-learning, as mentioned at the start of
this article. That is, we will move from should we prac-
tice interprofessional care to how best should we practice
interprofessional care. Our experience, and the growing
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body of evidence emerging in the literature, show that on-
line learning is effective for teaching both pre- and post-
licensure groups about the value of interprofessionalism, and
more importantly, its transfer into effective health care
practice.
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Lessons for Practice

• Online interprofessional education can be
an effective way to socialize prelicensure
students into effective interprofessional
care.

• Online interprofessional education can be
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