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ABSTRACT

ARTICLE HISTORY

The World Health Organization converted an award-winning experiential
learning course that takes place on a bus traveling down the “cold
chain” for time- and temperature-sensitive pharmaceutical products in
Turkey to an online interactive learning environment through designbased research. Similarities and differences in the objectives of the two
courses as well as the overlap in the learning activities, tools, and
technologies deployed in courses are delineated. Many learning
activities from the real bus course were successfully moved to the online
course, but a few learning activities from the bus course could not be
replicated in the online environment. However, several new and
arguably more effective learning activities were implemented online that
could not be accomplished on the bus. Design principles for developing
online experiential learning environments were derived from the designbased research.
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Introduction
Concern for how time- and temperature-sensitive pharmaceutical products (TTSPPs) such as vaccines
are stored, transported, and distributed to end users is an important challenge in the public health
sector (Milstien, Kartoğlu, & Zaffran, 2006). To help ensure that TTSPPs are not subject to temperature
and handling abuse, a “cold chain” is designed and implemented as an integrated system of equipment (e.g. insulated shipping containers and refrigerated trucks), procedures, records, and activities
used to handle, store, transport, distribute, and monitor TTSPPs (Afsar & Kartoğlu, 2006). The reference to a chain is appropriate because, as with a physical chain, a cold chain is only as strong as
its weakest link.
People are a critical element of a cold chain. For example, air cargo personnel must not leave
TTSPP containers on a hot tarmac, health center managers should identify the potential risks to
their storage facilities when power fails and there is no automatic back-up generator, and pharmacists are required to communicate to their clients how to take special care when they take temperature-sensitive products home. All those involved in transportation and distribution of TTSPPs must
know how to take appropriate actions in the event of a problem. Establishing and maintaining a
cold chain for TTSPPs is especially challenging in developing countries where incidents such as
power failures and transportation breakdowns are commonplace.
For over a decade, the World Health Organization (WHO) has met these challenges by offering a
unique experiential learning course focused on helping public health professionals develop
enhanced knowledge, skills, attitudes, and habits focused on the management of a cold chain
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system for TTSPPs such as vaccines (Vesper, Kartoğlu, Bishara, & Reeves, 2010). The “Pharmaceutical
Cold Chain Management on Wheels” course involves learners and mentors physically traveling by bus
down the length of the cold chain in Turkey. During this bus trip, learners make direct observations at
the storage, distribution, and health care delivery facilities that they visit. Throughout the six-day
course, guided observation exercises take place at the visited facilities under the supervision of
three mentors. Participants are provided with guidance notes, tools, and coaching to support their
critical observations and their interactions with operational staff and management at these facilities.
Presentations and group discussions about the observations take place on the bus, in restaurants,
and in open-air venues after the visits to the facilities. Turkey was selected as the location for this
unique experiential learning environment because the cold chain management system for TTSPPs
there is one of the best in the world. Videos about the WHO “bus course” can be viewed online at
Vimeo EPELA site (https://vimeo.com/51505482 and https://vimeo.com/131813073).
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Research goal and methods
Design-based research ideally begins with the identiﬁcation of a serious problem relevant to practitioners (McKenney & Reeves, 2012). The problem of moving the “bus course” online was driven by the
fact that budgetary and logistical issues meant that the physical course could only be offered once
annually and could only accommodate 12–15 learners per year, whereas there are hundreds of public
health professionals around the world who could beneﬁt from this unique learning experience. A
design-based research study guided the conceptualization, design, development, and implementation of an online version of the bus course (Vesper, 2014). Speciﬁcally, mixed-methods research strategies (Johnson, Onwuegbuzie, & Turner, 2007) encompassing multiple iterations of expert review,
risk assessment, ﬁeld testing, and other formative evaluation strategies were utilized (Vesper, Herrington, Kartoğlu, & Reeves, 2015; Vesper, Kartoğlu, Herrington, & Reeves, 2015).
As described by Vesper, Herrington, et al. (2015), a design-based research initiative focused on
developing an online Pharmaceutical Cold Chain Management course began in September 2010
with the identiﬁcation of initial design principles based upon the authentic tasks e-learning model
developed by Herrington, Reeves, and Oliver (2010). The beta version of the course was ﬁrst
offered in March 2013 through a new platform EPELA (Extentio et Progressio, Authentic e-Learning),
designed by the e-learning development team. The course has been offered regularly ever since. The
rest of this paper describes how the objectives and features of the physical “bus course” and the
online version overlap and differ. The paper concludes with a discussion of three design principles
derived from the design-based research process that may be useful to others interested in converting
an in-person experiential learning environment into a virtual one.

Analysis of two delivery modes
The bus course and the online course have a great deal in common, but there are important differences. In some cases, these differences are to the advantage of the learners on the physical bus and in
other cases the differences are arguably beneﬁcial to the online learners. As illustrated in Figure 1, the
objectives of the two versions of the course are similar, but the objectives in the online course are
more speciﬁc compared to those of the bus course mainly due to nature of the more precisely
pre-deﬁned tasks in the online course.
By contrast, the objectives in the bus course are intentionally less deﬁned in advance in order to
allow what is seen and discussed during the facility visits and discussions to help inform the objectives actually addressed during the six-day bus course. In this regard, the bus course may be viewed
as somewhat more unpredictable and spontaneous, requiring great ﬂexibility on the part of the
mentors who must decide on the spot whether an issue or problem observed at a speciﬁc site
should be the focus of more intensive analysis and discussion. Though the same facilities are
often visited during the annual bus course in Turkey, the experiences of the learners differ from
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Figure 1. Comparison of 13 objectives in bus course and 20 objectives in online course.

year to year depending on the new processes introduced in the facilities as well as any corrective
actions introduced after previous visits. A hallmark of the bus course is that each site visited receives
a report from the learners and mentors summarizing their observations and, when deemed
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necessary, providing a list of recommended actions to reduce or eliminate any problems or risks
observed at the site.
As seen in Figure 1, there are 13 pre-speciﬁed learning objectives for the bus course, and 20 for the
online course. Five of the objectives are common to both courses. One of the reasons for seven additional objectives in the online course is that each of the realistic scenarios in the online course has
been speciﬁed in advance of the course offering, and therefore these objectives are known to be
addressed within these scenarios. Although there are 13 pre-speciﬁed objectives for each offering
of the real-world bus course, more objectives are often added based upon the issues found at the
actual sites visited during the bus trip.
Perhaps the most important advantage of the online course over the bus course is evident in the
last objective listed in Figure 1: “Given a client, conduct critical analysis of the cold chain management system and make recommendations to improve the performance of the system in line with
good distribution practices/good storage practices.” The online course lasts 12 weeks with an
expectation that learners will engage with the course activities 6–12 hours per week. For the
ﬁrst seven weeks, the learners make virtual visits to various facilities, and at each site, they encounter and tackle realistic problems, working individually in a few cases, but more often collaborating
in small groups. By contrast, the ﬁnal ﬁve weeks of the online course involve a complex and highly
authentic real-world task. During this time, small groups of participants collaborate to analyze the
immunization program and the handling of TTSPPs (e.g. vaccines) of a real country such as Albania,
based on reports the country and WHO provide, other documents freely available on the Internet,
and speciﬁc information provided when requested by the participants from the manager of the
country’s immunization program. Participating countries (or regions within larger countries)
receive a concrete beneﬁt from this activity in the form of detailed recommendations for improving
their cold chain for TTSPPs in that country. At the same time, the learners themselves extend their
expertise in managing a cold chain and as a bonus perceive the value of experiencing online collaboration in the face of complex, challenging, authentic tasks.
In addition to differences in objectives, the learning activities, tools, and technologies deployed in
the bus course and online course differ to a degree as illustrated in Figure 2. The “Packing Challenge”
is an example of an activity that is very supportive of learning in the bus course, but not available
within the online course. On the ﬁrst morning of the bus course, learners are divided into groups
of two or three, and challenged to pack some actual vaccines for transportation over the next
three days. Each group receives one of six different packaging technologies and they must collaboratively work out a loading pattern to protect vaccines at 2–8°C for 72 hours along the journey. In addition to the vaccines, they are given different types of temperature monitoring devices to include in
their packages. These packages are exposed to various stress conditions when the bus stops for a rest
break or a meal (such as exposing them to direct sunlight) to simulate potential hazards that could
occur to TTSPPs in real life. At the end of 72 hours, group members open their packages and present
their ﬁndings both on the performance of the packaging technology based on their observations and
the results from temperature monitoring devices. A plenary discussion of these observations takes
place during the very last day of the course. There is no comparable packaging activity to this in
the design of the online course.
However, a hands-on real-world activity that takes places in both courses is the “Shake Test” (Kartoğlu, Özgüler, Wolfson, & Kurzatkowski, 2010), a method of determining if a freeze-sensitive vaccine
has not been frozen and can be used. In the bus course, the Shake Test is demonstrated to the learners on day 3 and then they have an opportunity to practice it with real vials of vaccine (and each
participant keeps these three vials they practiced with). In the online course, three vaccine vials
are couriered to each participant. At WHO Headquarters in Geneva, all vials have been specially
labeled, with one vial frozen and identiﬁed as the “negative control”. Two other vials are “unknowns”.
The package sent to the participants includes one vial that has been frozen and one that has not. The
task in the Shake Test is for the participant to determine which of the unknowns has not been frozen,
and therefore, would be safe and effective to use in an immunization program. (Though they are real
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Figure 2. Comparison of activities, tools, and technologies used in bus and online courses.

vaccine vials, these test vials are marked “not for human use” since they are speciﬁcally intended for
learning purposes). Participants document their identiﬁcation evidence with photos and upload their
reports to Google Drive for the course mentors to give feedback.
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Figure 2. Continued.

The learning diary incorporated in the online version is a very supportive tool to promote learning,
but it is not available within the bus course. At the end of each virtual visit and following the ﬁnal
project, participants are asked to pause and reﬂect on what they have learned in this particular
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Figure 2. Continued.

section, what are the things they are going to take back and use in their work settings, and what
would they do differently if they face similar problems next time. This allows them to return to the
experience by recollecting the salient features of the experience and attending to feelings by accommodating both positive and negative feelings about the experience. It also allows them to re-evaluate
the experience by associating the new knowledge and integrating it into their conceptual framework.
Reﬂecting on learning experience through the learning diary is critical in the whole learning process
(Kolb & Fry, 1975; Schön, 1987). Participants’ diaries are periodically read (only) by mentors and feedback is provided on a one-on-one basis.

Design principles emerging from the design-based research
Moving a unique experiential learning environment like the bus course into an online environment
was a formidable task that was accomplished through design-based research. Design-based research
generally has two major outcomes, a robust innovation and a set of design principles that can be
applied in future development projects (McKenney & Reeves, 2012). The online bus course as a
robust innovation is one major outcome of the project. The WHO is now able to offer the online Pharmaceutical Cold Chain Management course several times a year, greatly expanding the number of
learners from all around the world who can enhance and expand their knowledge and skills in
this critical area.
The other major outcome of the design-based research is a set of design principles that others
may be able to use in future efforts to instantiate authentic experiential learning online. The full
range of reusable design principles is reported by Vesper (2014), but three of the most important
ones are highlighted below.

Design principle 1: rather than perfectly duplicate, replicate where possible and innovate
where necessary
Trying to duplicate, clone, or “mirror” an existing course into one that uses a different delivery system
or technology is like trying to force a square block into a round hole. Different delivery methods –
putting participants in a bus or positioning them in front of a computer connected to the Internet –
demand that designers and mentors understand the strengths and weaknesses of each delivery
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mode and maximize the strengths and delimit the weaknesses of each environment. Several participants in the educational design research project were able to participate in both the physical bus
course and the online bus course. One such participant said:
[The e-learning course is] not just like the real bus course but different. What I found even better than the bus
course, if you spoke a foreign language, you could rewind [the video] and listen 2–3 times … That was a big
advantage of the e-learning.

Another participant who was enrolled in both versions of the course spoke of the affordances provided by the use of shared documents placed on the Google Drive site available to all the participants, a technology not available in the physical version of the course:
We have the chance to go back to Google Documents and see our group’s work and other groups and then, if we
have some comments, we can add something more.
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Yet another participant who completed both versions of the course pointed out how the online
resources contributed to his learning:
The visit experience during actual course of the bus was real due to one [on] one interaction with Farmalojistik
team and mentors. But frankly I am gaining more through e-learning. Thanks to rich knowledge bank in the form
of library documents and videos.

When designing an online version of a physical experiential learning environment, emphasis should
be placed on taking advantage of what the technology allows the learners to do, rather than just
copying a learning activity that was intended for use using a different delivery mode. For example,
the online course affords learners, supported by their mentors, to engage in reﬂection and meta-cognition over time by keeping a course diary, whereas the bus course is so intensive that such reﬂection
does not necessarily occur until after the learners have returned to their home countries.

Design principle 2: the collaboration that is essential to instantiating authentic tasksbased learning strategies online is a new experience for most learners and must be
carefully nurtured
Most of the tasks in the online course required collaboration, such as selecting the most important
elements of a quality agreement, preparing a contingency plan to reduce risk, creating a project
plan for a major change in handling vaccines, conducting an analysis, and writing a report on
vaccine storage and handling practices in a selected country such as Albania. Some of these collaborative interactions were relatively short as participants took only a few hours to complete them.
However, the ﬁnal task was much more complex and time consuming, requiring many hours over
weeks. These tasks each had two types of outcomes: the tangible and the intangible. The ﬁrst
outcome was a tangible artifact – the contingency plan or the report, for example. The second
outcome was the intangible value of negotiating with other team members, working together –
sometimes more successfully than others – and the mental construction of the various elements
that formed that ﬁnal artifact. Online learners from diverse cultures need considerable scaffolding
to successfully complete the tasks while also becoming better and better collaborators (Oh &
Reeves, 2015). This is a major challenge that requires continuous monitoring and support on the
part of the online course mentors.

Design principle 3: the ﬁdelity of the simulated experiential learning environment does
not have to be exceptionally high as long as it enables learners to suspend disbelief and
feel that what they are experiencing is real
When the participants in the bus course enter cold (2–8°C) or freezer (−25°C) rooms at a regional
pharmaceutical storage facility in Turkey, there is no doubt that a person is experiencing an authentic
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environment. In the online course, this physical condition is impossible to replicate, requiring some
degree of suspension of disbelief to be enabled on the part of the learners (Herrington, Oliver, &
Reeves, 2003). Humans commonly suspend disbelief when reading a good book or watching a
great ﬁlm, in many cases literally becoming engrossed in the experience. The challenge of getting
learners in the online course to suspend disbelief was difﬁcult for many reasons. For example,
there is usually a great range of previous expertise among the learners in the online course, and
thus the same authentic activity that may perceived as unrealistically easy for some learners may
be perceived as unrealistically difﬁcult for others.
Technology plays a role in fostering suspension of disbelief just as special effects do in an action
ﬁlm. One participant in the online course commented at the end on how the facility tour videos and
360° photos of the sites visited contributed to her sense of being there:
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The videos – the facilities tour – you almost feel like walking with the camera. This is something that makes the
course so lively.

Technology and its affordances can contribute substantially to an online course and the learner’s
suspension of disbelief and ultimate engagement in the course. But technology is not enough.
Mentors must treat their learners less like students and more like fellow professionals collaborating
to accomplish important authentic tasks.

Conclusion
At this time, both the bus and the online Pharmaceutical Cold Chain Management courses are
offered, but neither is a static entity. The managers of these learning environments at the WHO
view them as living laboratories for the extension of research and development focused on enhancing learning opportunities for public health personnel around the globe. Already, the lessons
learned in this project are being applied to the development of new courses at the WHO. Readers
who wish to review some of these courses are invited to visit this site: http://www.epela.net/
epela_web/.
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