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Viewpoint

Flipped Classroom or an Active L ecture?

ABSTRACT

Recent changes in anatomy education have seen the introduction of flipped classrooms as a
replacement to the traditional didactic lecture. This approach utilizes the increasing
availability of digital technology to create learning resources that can be accessed prior to
attending class, with fade-face sessions then becoming more student-centered via
discussion, collaborative learning and problem-solving activities. Although this approach
may appear intuitive, this viewpoint commentary presents a counter opinion and highlights
simple alternative that utilizes evidence-based active learning approaches as part of the
traditional lecture. The active lecture takes the traditional lecince (1) ensures the lecture
content is relevant and has clear objectives, (2) contains lecture material that is designed
according to the latest evidence-base, (3) complements it with additional supplementary
material, (4) creates space to check prior understanding and knowledge levels, and (5) utilizes

suitable technology to facilitate continual engagement and interaction.
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INTRODUCTION

Recently, the traditional lecture has come under renewed criticism with the drive to introduce
flipped classrooms (FCs) as an approach to teaching (Mehta et al., 2013; Pickles, 2016). FCs
form part of a blended learning approach to curriculum delivery in which digital content is
placed online for students to engage with prior to teaching sessions (Tucker, 2012;
McLaughlin et al., 2014; Morton and Colbert-Getz, 2016; Boyle et al., ZDiéng et al.,
2017;Koteeswaran et al., 2017). The faoeface sessions then become student-centered

with time devoted to discussion, group work and problem-solving. Although the idea of pre-
class tasks and in-class interaction is not particularly new, the increased availability of digital
resources means it is now much more straightforward to construct content that can be
accessed before the class via a virtual learning environment or learning management system.
This approach to higher education has gained widespread popular appeal beyond the
traditional academic literature, with articles appearing as news items in the mainstream
media. For example, a recent article on the BBC websihouldn’t lectures be obsolete by

now?” — questioned the utility of lectures as an approach to teaching within higher education
and asked why anyone would want to be forced to sit in a particular place at a particular time

in order to receive the outpourings of a particular lecturer (Pickles, 2016).

The disadvantages of poor lecturing are well documented and include passive or rote
learning, limited opportunities for discussion, and inadequate attention spans (Stuart and
Rutherford, 1978; Wilson and Korn, 2007; Matheson, 2008). Moreover, despite their long
history, many lectures delivered today still resemble those given decades ago, consisting
largely of a one-way monologue, aeh be perceived by sorasbeing dul] boring and

generally lacking in teacher-student interaction. However, although it must be acknowledged

that some may follow this demoralizing approach, it is a simple mistruth to say that all



lectures have to adhere to this common stereotype. With an enthusiastic lecturer who engages
the audience and embeds relevant examples to add context, lectures can provide an excellent
opportunity to inform and enthuse students. Regardless of this, when curricula are reviewed,

it is often the case that lectures are viewed as dull, boring and ineffective, and so alternatives,

such as FCs, are sought.



IS THE FLIPPED CLASSROOM ALWAYS APPROPRIATE?

Embarking on a full curriculum review can be very tinmmsuming and, ideally, should be
conducted with the support of hard evidence demonstrating the benefits of any alternative
teaching modalities being considered. Although the literature is becoming increasingly
populated with approaches to FCs, there currently remains a short-fall of convincing evidence
that this approach promotes significant and long lasting berféfitexample, a recent

scoping review of the literature across higher education noted that much of the emerging
evidence of improved academic performance is indirectly related to the flipped classroom,
with a paucity of conclusive evidence being put forward to support its u€lifjid¢herty and

Phillips, 2015). Furthermore, and specifically in relation to medical education, a systematic
review found that despite the positive perceptions of flipped classrooms, the effects on
changes in knowledge and skills were less conclusive and suggested a lack of evidence on its
effectiveness (Chen et al., 2017). However, two recent research articles have shown the
potential ofaflipped classroom in relation to histology and gross anatomy teaching. Morton
and Colbert-Getz (2017) highlighted how their approadflipped classroom, which

provided first year medical students with pre-class videos, supported higher attainment on
guestions that required analysis, but no difference on overall perfomance. Furthermore,
Cheng et al. (2017) highighted how providing medicine students with histology video

lectures and quizzes prior to in-class activities supported greater learning gains, compared to
a traditional classroom arrangement.

Alongside this debate on the efficiency of flipped classrooms, numerous studies have
highlighted the positive impact active learning alone can have on student learning, with these
forming part of a large meta-analysis across science, technology, engineering and
mathematics (STEM) disciplines (Freeman et al., 2014). This in-depth comprehensive review

found classroom sessions that integrated some degree of active learning (e.g., group work,



problem-solving, worksheet completion, audience response systems) resulted in enhanced
student examination performance. More recently, Jensen (2015) used a quasi-experimental
design to compare a flipped and non-flipped approach finding no significant difference
between either approach, and accounted the enhanced learning for both groups to in-class
active learning techniques.

Although the principle of FCs may be intuitively attractive, for this approach to work
effectively and efficiently, students need to exhibit a particular set of competencies and
behaviors. Firstly, each student needs to be sufficiently motivated and engaged cognitively
with the pre-class material to enter the discussion or group work with adequate knowledge
(Pickering, 2017). However, the literature once again fails to provide a consistent picture
regarding how students access pre-class material. Bouwmeester et al., (2015) noted that
medical students generally engaged in the viewing of web lectures and recommended
readings, with this access relating to their own learning strategies. This finding contrasts with
Gilliland (2017) who reports that only a minority of students engaged with pre-class
histology material. These two contrasting findings are of additional interest when viewed
alongside the work of Jensen (2015), mentioned previously, who concluded that engagement
with content prior to in-class active learning does not appear to impact on learning gains.

Secondly, while some students will enjoy engaging during in-class discussions, others
may shy away, even if they have prepared properly; for them, the environment can become
socially inhibiting, with potentially detrimental effects on their learninite et al., (2011
found that students were ‘checking out’ of the active learning activities during class. The
overall numbers attending active learning teaching sessions dropped, with students preferring
to work in isolation as a more efficient learning experience, and those in attendance often

losing focus deto the ease of social interaction with their peers and accessing the internet.



These findings were confirmed by both faculty and students,Matlauk (2013)
commenting previouslshat these students are present ‘in body’ only.

Thirdly, although many students will have the skills needed to access digital pre-class
materials, others without this level of competency may find accessing and effectively
engaging with the materials difficul@rgaryan et al., 201 Kirschner and van Merriénboer,
2013;Kirschner and De Bruyckere, 201Frawley, 2017). Thus, while in an ideal world
every student would come to class well-prepared to share and discuss the topic in hand, it is
very unlikely this will always be the case. The pragmatist needs to be aware that not all

students will benefit from a constructivist approach to learning (Kirschner et al., 2006).

From the faculty perspective, the creation of a FC will inherently require significant resource
and curriculum development, increased workloads, and the recruitment of additional
facilitators to support delivery. Furthermore, existing teaching spaces are often characterized
by fixed, forward-facing rows of seats, rather than the more open and flexible configurations
that are conducive of discussion and interaction. Although these problems are not
insurmountable, solving them can be beyond the means of an individual course leader; staff
recruitment and costly infrastructural changes require commitment at an institutional, rather
than individual, level. Moreover, large class sizes, such as those often encountered in
anatomy programs, may represent a rather more intractable problem. Whereas a FC approach
for a class of 30-50 students may be run by one or two faculty members in an appropriate
small group teaching space, using this approach with 200-300 students in a large lecture
theatre designed for didactic teaching presents some real challenges. For instance, how do
you promote irclass discussion? How do you manage a class of this size with only one

facilitator? How can you ensure that meaningful student-teacher contact is still possible?



In summary, it is possible that lectures become discounted as they can, when poorly
executed, exhibit properties that are not conducive to learning. In contrast, FCs are often
promoted despite requiring learner characteristics, teaching space configurations and class
sizes that are anything but universal. Hence we run the risk of spending a great deal of time
and effort replacing one type of teaching that can be less than ideal, with another that can also

be less than ideal, just in different ways. So, what should we be doing?



SOLUTION: THE ACTIVE LECTURE
One obvious answer is to try and blend the best elements of each approach: instead of the FC,
the active lecture. In an attempt to increase cognitive engagement with the lecture content, we

have recently adopted a figep approach to ‘activating’ our lectures. This includes:

(1) editing the current lecture slides to ensure they are all relevant to the matter in hand
and that the context of the session is clear and explicit (being careful to try and adopt
the point of view of the learner);

(2) where necessary, re-designing slides to cognitively support the learner, using current,
evidence-basedpproaches (Mayer and Moreno, 2003; Issa et al., 2011);

(3) developing support materials for students to use either before or after tte-face-
session to complement their own learning strategy;

(4) embedding a catch-up segment at the beginning of each lecture to ensure everyone in
the class has the background knowledge needed to engage meaningfully;

(5) utilizing suitable technology to continually facilitate engagement, interaction and

guestioning during the session.

This pragmatic approach allows us to merge the positive elements of a traditional
lecture, including explicit instruction and suitability for large class sizes (Rosenshine, 2012),
with the active learning techniques that characterize thetdefeee phase of BC (Freeman
et al., 2014, Jensen et al., 2015). At the same time, the catch-up segment mitigates for the
reality that some students will come to the session without adequate preparadiamms to

ensure every student is sufficiently prepared for the upcoming teaching session.



Of course, simply changing the lecture slides and providing supplementary materials
does not necessarily lead to a more discursive environment where students can interject with
their opinions and ask questions of the lecturer and of each other. In order to promote the
more active involvement of the class, we have been using tablet devices running screen
mirroring software that allows the pen-enabled screen of the device to be projected onto the
lecture theatre big screen via WiFi. The lecturer is now free to roam around the audience,
interacting with individuals and groups, allowing them to annotate the slides being projected,
or to share their written or drawn material with the rest of the class via the tablet’s built-in
camera. The now-ubiquitous radio microphone ensures that the entire audience can hear, and
respond to, all the conversations that the lecturer has with the class. This means the common,
and not so common, questions asked by individual students can now be clearly heard by all,
as can the answers to them. By continually prompting with questions and sharing the answers
with the entire class, it is possible to avoid the cognitive biases known as the curse of
knowledge (Fischhoff, 1975), where the lecturer finds it difficult to appreciate not knowing
the topic being taught, and the Dunning-Kruger effect (Kruger and Dunning, 1999), where
the student overestimates their level of understanding. This real-time feedback means that the
lecturer can constantly adjust what they teach dependent on the current level of knowledge
exhibited by the cohort of students. This ability to make individual exchanges between
teacher and students accessible to all solves one of the inefficiencies inherent in the FC
approach, where a process of social negotiation is required during group or collaborative
learning to reach a consensus understanding based on the stexlistitey knowledge base
(Mayer, 2004; Krahenbuhl, 2016). Although any incorrect knowledge acquired during
discussion is corrigible, exposing novice learners to prolonged periods of un-guided learning
can be counter-productive and inefficient (Kirschner et al., 2006). While it is likely that FCs

with small student-teacher ratios can provide sufficient support, for larger class sizes with



only one or two facilitators, it is essential to expose the entire class to all aspects of the
discussion in order to stand the best chance of avoiding incorrect understanding. This is
especially relevant when there is an imperative need, which is common in anatomy education

settings, for students to correctly understand certain facts and concepts.

Although developing this approach requires an investment of both time and money, the
increased availability of internet-enabled tablet devices able to display documents, slides,
browsers, 3D anatomy apps, and both live and pre-recorded video streams, alongside high
guality in-theatre audio and audience response systems, provides a rich alternative view of
lecturing that is interactive, engaging and achievable, even when dealing with the ever-

increasing class sizes that challenge us today.
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CONCLUSION

Blended learning is now ubiquitous across anatomy education, with FCs forming an
increasingly large part of this approach. This change in delivery has often been at the expense
of the traditional didactic lecture that often appears to be the target for criticism and,
potentially, removal. However, although lectures can be a poor method of teaching, some
simple and effective strategies can be employed to promote active participation by the
students. With the literature unable to provide evidence of clear benefits for the widespread
introduction of FCs, surely it is time to consider alternatives that don’t require a wholesale

redrawing of curricula and expensive re-development of large teaching spaces.
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